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INTRODUCTION 

Nitroguanidine,  a  primary  component  of  US  Army  triple¬ 
base  propellants,  is  now  produced  in  a  Government-owned 
contractor-operated  ammunition  plant.  The  US  Army  Biomedical 
Research  and  Development  Laboratory  (USABRDL) ,  as  part  of  its 
mission  to  evaluate  the  environmental  and  health  hazards  of 
military-unique  propellants  generated  by  US  Army  munitions- 
manufacturing  facilities,  conducted  a  review  of  the 
nitroguanidine  data  base  and  identified  significant  gaps  in 
the  toxicity  data  (1) .  The  Toxicology  Branch,  LAIR,  was 
tasked  by  USABRDL  to  develop  a  genetic  and  mammalian  toxicity 
profile  for  nitroguanidine,  related  intermediates/by-products 
of  its  manufacture,  and  its  environmental  degradation 
products . 

Objective  of  the  Study 

The  objective  of  this  study  was  to  determine  the  14-day 
subchronic  toxicity  of  nitroguanidine  in  male  and  female 
Sprague-Dawley  rats. 


MATERIALS 

Test  -S.ub.s.t.ance. 

Chemical  name:  Nitroguanidine 

Chemical  Abstract  Service  Registry  No.:  5S6-88-7 
Structural  formula: 


h2N\ 

/C=N-N02 

h2n/ 


Molecular  formula:  CH4N4O2 

Other  test  substance  information  is  presented  in 
Appendix  A. 
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Vehicle  for  Test  Substance 

The  test  compound  was  mixed  into  the  feed  (see 
Husbandry) . 

Animals 

Forty-five  male  and  45  female  albino  Sprague-Dawley  rats 
(Bantin-Kingman  Breeding  Laboratories ,  Fremont,  CA)  were  used 
in  this  study.  Ear  tags  were  used  to  identify  each  animal 
individually.  Tag  numbers  from  85D00300  to  85D00389  were 
used,  without  exclusions.  Five  males  and  five  females  were 
used  for  necropsy  quality  controls  or  baseline  control  animals 
to  ensure  the  animals  were  healthy  and  within  normal  limits 
for  all  measurements  at  receipt  and  after  quarantine.  The 
rats'  weights  on  receipt  (21  March  1985)  ranged  from  137  to 
185  g.  Additional  animal  data  are  presented  in  Appendix  B. 

Husbandry 

The  animals  assigned  to  this  study  were  housed 
individually  in  clear,  polycarbonate  shoe  boxes  in  drawer 
rack  cages.  Cellubed®,  a  cellulose  fiber,  was  used  as 
bedding.  The  shoe  boxes  and  bedding  were  changed  twice 
weekly.  The  diet,  fed  ad  libitum,  consisted  of  Certified 
Purina  Rodent  Chow  5002  Meal  Form  (Ralston  Purina,  St  Louis, 
MC) .  Water  was  provided  by  16  ounce  water  bottles  with 
stcopers  and  sipper  tubes.  Both  feed  and  water  consumption 
were  measured  weekly. 

The  temperature  range  maintained  throughout  this  study 
was  23.9°-26.7°C  with  a  relative  humidity  of  29%-43%.  The 
photoperiod  was  12  hours  of  light  daily. 


METHODS 

This  study  was  performed  in  accordance  with  LAIR 
Standard  Operating  Procedure  OP-STX-52  "14-Day  Subchronic 
Oral  Toxicity  Testing  in  Rodents"  (2)  and  EPA  guidelines  (3) . 

Group  Assignment /Acclimation 

The  animals  were  acclimated  for  14  or  16  days  (males  and 
females,  respectively)  from  receipt  to  the  onset  of  dosing. 
During  the  acclimation  period,  the  animals  were  observed  for 
signs  of  illness  daily.  Food  and  water  consumption  was 
measured  during  the  second  ioo k  of  quarantine. 
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Ten  animals  per  sex  were  assigned  to  each  of  four  dose 
groups.  Allocation  was  accomplished  using  a  computer-based, 
stratified,  weight-biased  randomization  method  (LAIR  SOP-OP- 
STX-78 ) . 

Dose  Levels 

Dose  levels  were  selected  on  the  basis  of  the  results  of 
an  acute  toxicity  study  (4)  and  a  14-day  pilot  study.  The 
acute  oral  median  lethal  dose  exceeded  a  LIMIT  dose  of  5000 
mg/kg.  Thus,  the  upper  dose  level  used  in  the  pilot  study 
was  a  LIMIT  dose  of  1000  mg/kg  (3) .  At  this  dose  level  no 
deaths  nor  obvious  toxicity  were  observed.  Using  a 
logarithmic  progression  table  the  following  dose  levels  were 
selected:  0  mg/kg/day,  100  mg/kg/day,  316  mg/kg/day,  and 

1000  mg/kg/day. 

Compound  and  Diet  Preparation 

The  nitroguanidine  was  received  as  a  dry  white  powder, 
99.6%  pure.  All  diet  preparations  were  done  in  accordance 
with  LAIR  SOP  OP-STX-16  (5)  .  A  premix  consisting  of  50  mg 
nitroguanidine/kg  of  the  Rodent  Chow  was  prepared.  Since  the 
compound  tends  to  clump,  it  was  further  ground  in  a  jar  mill 
(Norton  Inc,  Akron,  OH)  using  porcelain  grinding  pellets  for 
two  hours  to  break  up  the  clumps.  The  nitroguanidine  was 
then  mixed  into  the  meal  in  a  series  of  2-,  4-,  and  6-fold 
dilutions.  Each  dilution  was  mixed  for  15  minutes  in  the  jar 
mill.  The  dilutions  were  then  sieved  through  a  10-mesh 
screen  to  ensure  the  grinding  was  complete  and  to  remove  the 
grinding  pellets. 

On  the  day  of  the  diet  change,  after  the  new  diet 
concentrations  had  been  calculated,  the  appropriate  amounts 
of  premix  and  meal  were  blended  together  using  a  Model  A200D 
mixer  (Hobart  Inc,  Troy,  OH)  for  at  least  15  minutes. 
Nitroguanidine  was  mixed  into  the  feed  at  a  level  that,  based 
on  the  feed  consumption  of  the  previous  week  and  the 
animals's  weight,  would  provide  the  desired  dose  (mg/kg)  on  a 
daily  basis.  All  diet  mixes  were  within  6.5%  of  target 
concentration  and  were  adequately  homogeneous.  Additional 
mixing  data  and  analyses  are  presented  in  Appendix  C. 

Test  Procedures 

Feed  consumption  and  water  consumption  were  measured  on 
a  weekly  basis.  Individual  feed  jars  were  used.  They  were 
weighed  at  the  beginning  and  at  the  end  of  each  week.  The 
feed  was  sifted  using  a  10-mesh  sieve  to  remove  bedding  and 
feces  prior  to  the  final  weighing.  If  there  were  signs  of 
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spillage  in  the  bedding,  the  bedding  was  also  sifted  and  the 
feed  obtained  was  returned  to  the  jar  prior  to  weighing. 
Records  for  water  bottles  with  obvious  spillage  were  flagged 
and  the  weights  wore  omitted.  Recordkeeping  was  initiated 
during  the  final  week  of  quarantine  and  provided  the  baseline 
consumption  data  to  calculate  the  first  week's  diet  mixture. 

Early  on  the  day  of  diet  change,  the  animals  were 
weighed,  observed,  and  their  water  bottles  and  feeders  were 
weighed.  These  data  were  collected  on  a  Beckman  TOXSYS®  data 
collection  terminal.  The  Beckman  Diet  Computation  Subsystem 
was  used  for  the  calculations.  After  the  new  diet  was  mixed, 
the  feeders  and  water  bottles  were  filled,  weighed,  and 
returned  to  the  cages. 

Observations  were  performed  twice  daily  throughout  the 
two-week  test  period.  During  the  morning  observations,  the 
animals  were  observed  undisturbed  in  their  cages,  outside  of 
their  cages,  and  after  return  to  their  cages.  All  findings 
were  recorded.  A  second  "walk  through"  observation  was 
performed  in  the  afternoon  and  only  significant  observations 
were  recorded.  Body  weights  were  recorded  weekly  and  on  the 
day  of  sacrifice.  Appendix  D  contains  a  listing  of  the 
historical  events. 

All  animals  were  subjected  to  a  complete  necropsy  under 
sodium  pentobarbital  anesthesia.  Blood  was  collected  from 
the  right  ventricle  for  hematology  and  clinical  chemistry 
measurements.  A  listing  of  the  measurements  and  SOPs  is 
provided  in  Appendix  E.  A  listing  of  the  tissues  examined 
microscopically  is  provided  in  Appendix  F.  Animals  were 
terminated  by  exsanguination  while  under  anesthesia. 

Changes/Deviations 

The  dosing  phase  of  this  study  was  accomplished 
according  to  the  protocol  and  applicable  amendments  with  the 
following  exceptions:  1)  Recorded  observations  were 
inadvertently  omitted  on  5  and  15  Apr  85;  2)  daily 
observation  records  were  lost  on  8  Apr  85  on  5  animals  due  to 
computer  malfunction;  and  3)  due  to  an  oversight  the  necropsy 
quality  control  animals  were  not  submitted  until  day  5  of  the 
quarantine  period.  None  of  these  changes  had  any  effect  on 
the  results  of  the  study. 

Staij  S-LiCS 

The  animal  weights,  the  results  from  hematology,  and  the 
blood  chemistry  results  were  analyzed  statistically  with 
packaged  programs  available  on  BMDP  software  (6) .  The 
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equality  of  the  variances  of  the  groups  was  tested  using  the 
Levene's  Test.  If  the  variances  were  equal,  the  vehicle 
control  group  and  the  dose  groups  were  compared  by  the 
standard  one-way  analysis  of  variance  (ANOVA) .  Otherwise, 
the  Welch  one-way  ANOVA,  which  is  not  based  on  the  assumption 
chat  the  variances  are  equal,  was  performed.  If  the  F- 
statistic  was  significant  in  either  case,  the  Dunnett's  test 
was  performed  to  determine  whether  or  not  the  vehicle  control 
group  was  significantly  different  from  any  of  the  dose 
groups.  Total  bilirubin  values  are  nonparametric  data  and 
were  analyzed  using  the  Kruskal-Wallis  one-way  ANOVA. 

Storage  of  Raw  Data  and  Final  Report 


A  copy  of  the  final  report,  study  protocols,  raw  data, 
retired  SOPs,  and  an  aliquot  of  the  test  compound  will  be 
retained  in  the  LAIR  Archives. 

RESULTS 

Mortalities 

No  deaths  occurred  during  the  study. 


Feed  and -Mater  ..Consumption 

Feed  consumption  increased  slightly  in  the  males  and 
decreased  slightly  in  the  females  during  the  first  week  while 
both  males  and  females  had  increases  in  their  feed  consumption 
during  the  second  week.  None  of  these  differences  were 
significant.  Table  1  presents  the  average  daily  doses  of 
nitroguanidine  achieved.  Water  consumption  by  both  sexes 
increased  in  a  dose-related  manner  during  both  weeks.  For  the 
316  and  1000  mg/kg/day  dose  groups  this  increased  water 
consumption  was  significant.  Table  2  presents  daily  feed  and 
water  consumption  data.  Appendix  G  contains  individual  feed 
and  water  data. 

Clinical  Signs 

No  clinical  signs  attributable  to  nitroguanidine 
administration  were  observed.  Five  rats  (85D00318,  85D00329, 
85D00358,  85D00361,  85D0Q369)  exhibited  increased  startle 
reflex.  One  rat  (85D00347)  was  irritable.  In  all  but  one 
rat  (85D00318)  these  signs  were  only  observed  once.  Five 
rats  (85D00346-49,  85D00352)  exhibited  dehydration  due  to 
failure  to  insert  sipper  tubes  adequately  into  the  cages. 

One  animal  (85D00316)  became  anorectic  and  emaciated  as  a 
result  of  water  deprivation  from  a  faulty  sipper  tube.  These 
signs  were  seen  in  the  control,  100-,  and  1 000-mg/kg/day  dose 
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groups.  Fifty-two  rats  exhibited  swelling,  bleeding,  and/or 
scabs  on  the  ear  that  was  tagged.  Finally,  a  small  mass  near 
the  base  of  the  tail  was  observed  on  one  rat  (65D00360)  . 

I 

TABLE  1: 

Daily  Consumption  of  Nitroguanidine 


Males  Females 

Group  Week  mg/kg/day  mg/kg/day 


Controls 

1 

0 

± 

0* 

0 

± 

0 

(n-10) 

2 

0 

± 

0 

0 

+ 

0 

100  mg/kg 

1 

95 

± 

1 

89 

+ 

2 

(n-10) 

2 

109 

± 

1 

111 

± 

3 

316  mg/kg 

1 

314 

± 

9 

297 

± 

3 

(n-10) 

2 

346 

+ 

8 

346 

± 

8 

1000  mg/kg 

1 

993 

± 

18 

933 

41 

(n-10) 

2 

1077 

± 

21 

1108 

+ 

3  8 

*Mean  ±  Standard  Error 


This  mass  had  resolved  by  the  second  week  of  observation. 
Clinical  signs  data  are  presented  in  Appendix  H. 


The  mean  body  weights  for  each  group  are  given  in  Table 
3.  For  the  females  the  body  weights  for  the  control  and 
1000-mg/kg/day  dose  group  were  significantly  different  (at 
the  95%  confidence  level)  when  compared  by  ANOVA  and  the 
Dunnett '  s  Test.  Although  the  animals  were  randomized  using  a 
weight-biased  stratified  method  at  the  end  of  the  first  week 
of  quarantine,  their  weights  were  significantly  different  by 
the  end  of  quarantine  (second  week) .  This  weight  difference 
persisted  throughout  the  study.  Since  the  difference  first 
occurred  during  quarantine  before  the  introduction  of  the 
test  compound,  this  weight  difference  appeared  to  be  due  to 
individual  growth  rates  of  the  animals  and  not  to  the  test 
compound.  The  rate  of  gain  for  the  100-  and  1000-mg/kg/day 
dose  groups  compared  to  the  control  group  was  significant ly 
lowjr  during  the  second  week  of  quarantine,  due  at  least  in 
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part  to  one  animal  in  each  group  that  lost  weight.  Water 
bottle  problems  contributed  to  these  weight  losses.  Body 
weight  data  are  presented  in  Appendix  I . 


TABLE  2: 

Effect  of  Nitroguanidine  on  Food  and  Water  Consumption* 


Dose 

(mg/kg/day) 

Food 

Base- 

line 

(g/dayl. 

Week 

1 

Week 

2 

Water  (a/day) 
Base-  Week  Week 

line  1  2 

FEMALES 

0 

19.3 

17.2 

18.5 

26.5 

28.7 

25.0 

±1.2 

±0.4 

±0.7 

±1.2 

±0.9 

±1.2 

100 

17.9 

16.3 

18.4 

25.5 

28.5 

26.5 

±1.0 

±0.4 

±0.6 

±1.3 

±0.7 

±0.8 

316 

16.8 

16.2 

17.6  + 

27.7 

33. 4« 

31. 5« 

±0.6 

±0.4 

±0.7 

±0.9 

±0.7 

±1.2 

1000 

15. 9« 

15.1 

16.7 

23.9 

35 . 4« 

31. 2« 

±0.8 

±0.7 

±0.7 

±1.3 

±1.3 

±1.1 

MALES 

0 

18.0 

21.7 

23.6 

28.9 

37.7 

36.9 

±1 . 4 

±0.7 

±0.7 

±2.5 

±1.8 

±2.0 

100 

21 .3« 

21.7 

24.3 

33.3 

39.0 

40.0 

±0.6 

±0.5 

±0.4 

±1.0 

±1.5 

±1.3 

316 

2 1 . 4  « 

22.8 

25.5 

35 . 1« 

45 . 6« 

43. 3« 

±0.5 

±0.5 

±0.6 

±0.7 

±1.3 

±1.4 

1000 

21 .3« 

22.4 

24.7 

32.8 

47. 3« 

42.4 

±0.7 

±0.5 

±0.6 

±1.1 

±1.4 

±1.9 

*  Mean  ±  Standard  Error,  10  animals/group 
t  9  animals/group. 

<(  Significantly  different  than  the  control  group  (p<0.05)  by 
the  Dunnett's  test. 
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TABLE  3: 

Effect  of  Nitroguanidine  on  Body  Weights  (g)  of  Rats 


Study  Day 

Q00 

Q5 

0 

7 

14  t 

FEMALES 

Controls 
(n=l 0) 

170 

± 

2* 

199  ±  3 

230  ±  4 

244  ±  4 

246  ±  5 

100  mg/kg 
(n=10) 

173 

± 

3 

200  ±  4 

220  ±  4 

234  ±  4 

236  ±  4 

316  mg/kg 
(n=10) 

175 

+ 

2 

203  ±  3 

232  ±  5 

240  ±  6 

237  ±  6 

1000  mg/kg 
(n=10) 

174 

± 

3 

200  ±  3 

216  ±  3« 

222  ±  5« 

223  ±  5« 

MALES 

Controls 

(n=10) 

169 

± 

2 

218  ±  4 

263  ±  11 

i  0  5  ±  'j 

317  ±  8 

100  mg/kg 
(n=10) 

168 

± 

3 

221  ±  4 

273  ±  4 

311  ±  6 

325  ±  5 

316  mg/kg 
(n=10) 

168 

± 

3 

217  ±  6 

277  ±  6 

318  ±  5 

332  ±  6 

1000  mg/kg 

172 

+ 

1 

221  ±  3 

279  ±  3 

314  ±  2 

327  ±  3 

(n=10) 


^  Q  =  quarantine  period 
t  Fasted  overnight 
*  Mean  ±  Standard  Error 

«Significantly  different  than  the  control  group  (p<0.05)  by 
Dunnett's  test. 
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Organ  Weights  and  Ratios 

Organ  weight,  organ-to-body  weight  ratio,  and  organ-to- 
brain  weight  ratios  were  compared  for  liver,  spleen,  adrenal, 
kidneys,  heart,  testes/ovaries,  and  brain  weights.  For  the 
males,  the  316-mg/kg/day  dose  group's  heart  weight  and  heart - 
to-brain  weight  ratio  were  significantly  higher  by  both  one¬ 
way  ANOVA  and  by  the  Dunnett's  test.  The  heart-to-body 
weight  ratio  data  were  significantly  different  by  one-way 
ANOVA  but  were  not  significantly  different  by  the  Dunnett's 
test.  For  the  females,  heart  weight  (1000-mg/kg/day  dose 
group  significant)  and  heart-to-brain  weight  ratio  (316-  and 
1000-mg/kg/day  dose  groups  significant)  both  exhibited  a 
decreasing  trend.  The  brain-to-body  weight  ratio  exhibited 
an  increasing  trend  with  the  1000-mg/kg/day  dose  group  being 
significantly  elevated.  For  the  100-mg/kg/day  dose  group, 
the  ovaries-to-body  weight  ratio  was  significantly  elevated. 
The  ovaries-to-brain  weight  ratio  was  also  higher  by  one-way 
ANOVA  but  the  difference  was  not  significant  by  the  Dunnett's 
test.  Group  mean  organ  weights  and  the  comparative  ratios 
are  presented  in  Tables  4  through  6.  Individual  organ  weight 
data  are  presented  in  Appendix  J. 

Clip leal  Chemistry 

The  effect  of  nitroguanidine  on  the  level  of  several 
serum  electrolytes  (Table  7),  various  serum  biochemistry 
measurements  (Tables  8  and  9) ,  and  the  activity  of  several 
serum  enzymes  (Table  10)  was  examined.  For  the  females, 
comparing  the  control  and  treatment  groups  by  ANOVA  indicated 
significant  differences  in  the  levels  of  aspartate 
aminotransferase,  potassium,  magnesium,  and  uric  acid. 
However,  when  the  Dunnett's  test  was  performed,  there  were  no 
significant  differences  between  the  control  and  treatment 
groups.  For  the  males,  comparing  the  control  and  treatment 
groups  by  ANOVA  and  Dunnett's  test  indicated  significant 
differences  were  present  in  potassium  and  calcium  levels. 

For  calcium,  the  group  means  wo.o  lower  for  all  dose  groups. 
However,  only  the  lOO-mg/kg/dP ,  dose  qroup  was  significantly 
lower.  For  potassium,  there  war.  no  apparent,  t  rend  with  only 
the  high-dose  group  being  signi 1 icant ly  lower.  Individual 
clinical  chemistry  values  are  presented  in  Appendices  K,  L, 
and  M. 

Hematology 

The  effect  of  nitroguanidine  on  various  hematological 
measurements  was  examined.  These  data  are  summarized  in 
Tables  11  (females)  and  12  (males) .  For  the  males,  no 
significant  differences  in  any  of  the  hematological 
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TABLE  4 :  Organ  Weights 


Control 
(n=10 ) 

100  mg/kg 
(n=10) 

316  mg/kg 
(n=10) 

1000  mg/kg 
(n=10) 

EEMALES 

Liver  (g) 

6.85* 

7.07 

6.93 

6.45 

±0.19 

±0.33 

±0.31 

±0.2  6 

Kidneys  (g) 

1.80 

1.78 

1.76 

1.68 

±0.06 

±0.06 

±0.05 

±0 .05 

Heart  (mg) 

914 

872 

847 

801« 

±33 

±23 

±36 

±34 

Ovaries  (g) 

161 

195 

163 

171 

±1  1 

±15 

±8 

±11 

Brain  (g) 

1.77 

1.75 

1.86 

1.83 

±0.04 

±0.05 

±0.03 

±0.03 

Spleen  (mg) 

543 

549 

547 

535 

±27 

±19 

±33 

±40 

Adrenals  (mg) 

108 

112 

101 

102 

±10 

±9 

±8 

±8 

MALES 

Liver  (g) 

9.40* 

9.73 

10.16 

9.26 

±0.36 

±0.2  5 

±0.25 

±0.18 

Kidneys  (g) 

2.53 

2.70 

2.77 

2.55 

±0.08 

±0.11 

±0.07 

±0.07 

Heart  (g) 

1 .  1? 

1.19 

1 .29« 

±0.04 

±0.04 

±0.04 

Testes  (g) 

2 . 82 

2.91 

2.81 

±0.05 

±0.05 

±0.05 

+  0  . 12 

Brain  (g) 

1.95 

1.90 

1.89 

1.88 

±0.02 

±0.05 

±0.03 

±0.05 

Spleen  (mg) 

726 

786 

826 

695 

±62 

±56 

±2  6 

±55 

Ad rc nals  (mg) 

86 

9S 

103 

111 

±14 

±18 

±14 

±2  7 

‘Moan  *  Standard  Error 
«Sit  niticaritly  different 


from  the  control  ((>  <  0.05)  by  Dennett's  test 
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TABLE  5:  Organ-to-Body  Weight  Ratios  q 


Control  100  mg/kg 

(n=10>  (n-10) 

316  mg /kg 
(n=10) 

1000  mg/kg  t 

(n-10)  '  | 

FEMALES 

Liver  (%) 

2.80* 

2.99 

2 . 92 

2.89  3 

±0.05 

±0.10 

±0.09 

±0.06  J 

Kidneys  {%) 

0.736 

0.755 

0.743 

0.755 

±0.017 

±0.016 

±0.008 

±0.017  J 

Heart  {%) 

0.374 

0.370 

0.356 

0.359 

±0.012 

±0.008 

±0.009 

±0.009  l 

Ovaries  (%) 

0.066 

0 . 083< 

0.069 

0.076 

±0.004 

±0.007 

±0.003 

±0.003 

Brain  (%) 

0.723 

0.742 

0.787 

0 . 82 6« 

±0.018 

±0.021 

±0.018 

±0.020  , 

Spleen  (%) 

0.221 

0.233 

0.229 

0.239 

±0.008 

±0.007 

±0.010 

±0.015 

Adrenals  (%) 

0.044 

0.048 

0.042 

0.046  ;■ 

±0.003 

±0.004 

±0.003 

±0.003 

MALES 

l 

Liver  (%) 

2.96 

2.99 

3.06 

2.83  n 

±0.08 

±0.05 

±0.05 

±0.04  $ 

Kidneys  (%) 

0.798 

0.828 

0.834 

0.780 

±0.019 

±0.027 

±0.018 

±0.022  ? 

Heart  (%) 

0.354 

0.366 

0.391 

0.340  1 

±0.011 

±0.011 

±0.015 

±0.011  ( 

Testes  (%) 

0.892 

0.896 

0.851 

0.858  J 

±0.025 

±0.021 

±0.026 

±0.033 

Brain  (%) 

0.616 

0.585 

0.571 

0.575 

±0.017 

±0.017 

±0.017 

±0.015 

Spleen  (%) 

0.228 

0.241 

0.250 

0.213  ( 

±0.018 

±0.016 

±0 . 009 

±0.017  fl 

Adrenals  (%) 

0.027 

0.030 

0.031 

0.034  5 

±0.004 

±0.006 

±0.004 

±0.008  P 

*Mean  ±  Standard  Error 

«Signif icant ly  different  from  the  control  (p  <  0.05)  by  Dunnett's  test. 
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TABLE  6: 

Organ- to 

-Brain  Weight 

Ratios 

Control 

100  mg/kg  316  mg/kg 

1000  mg/kg 

o 

r~i 

II 

c 

(n=l 0) 

O 

r— H 

II 

c 

(n=10) 

FEMALES 

Liver  (%) 

388* 

407 

373 

353 

±15 

±20 

±15 

±16 

Kidneys  (%) 

102 

102 

95 

92 

±4 

±4 

±2 

±3 

Heart  (%) 

51.7 

50.0 

45. 5« 

43 . 8« 

±2.0 

±1  . 1 

±1.6 

±1.9 

Ovaries  (%) 

9.11 

11.26 

8.75 

9.28 

±0.66 

±0.94 

±0.34 

±0.4  9 

Spleen  (%) 

30.7 

31.4 

29.4 

29.3 

±1.5 

±0.9 

±1.6 

±2.4 

Adrenals  (%) 

6.13 

6.45 

5.43 

5.56 

±0.61 

±0.56 

±0.42 

±0.37 

MALES 

Liver  (%) 

483 

515 

540 

497 

±18 

±16 

±15 

±17 

Kidneys  (%) 

130 

143 

147 

136 

±5 

±6 

±5 

±4 

Heart  (%) 

57.7 

63.1 

OO 

k£) 

59.2 

±2.2 

±3.0 

±1.9 

±1.4 

Testes  (%) 

145 

154 

149 

150 

±3 

±4 

±3 

±6 

Spleen  (%) 

37.3 

41.1 

43.8 

36.7 

±3.1 

±2.6 

±1.4 

±2.5 

Adrenals  (%) 

4.38 

5.16 

5.45 

6.16 

±0.72 

±0.96 

±0.79 

±1 . 75 

*Me  in  ±  Standard  Error 

«Si jnif icantly  different  from  the  control  (p  <  0.05)  by 
Dunnett ' s  test . 
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TABLE  7:  Serum 

Electrolyte 

Levels 

Control 

100  mg/kg 

31b  mg/ kg 

1000  mg  /  kg 

O 

H 

n 

c 

(n=10) 

(n=10) 

(n=10) 

FEMALES 

Sodium 

165.6* 

166.7 

166. 9t 

163.1 

(mEq/dl) 

±2.4 

±1.9 

±1.1 

±2.4 

Potassium 

6.74 

6.71 

7 . 21 1 

6.14 

(mEq/dl) 

±0.21 

±0.22 

±0.35 

±0.15 

Chloride 

122.2 

122.5 

122. 6t 

118. 8t 

(mEq/dl) 

±2.5 

±1  .  6 

±1 .  4 

±0.9 

Calcium 

10.78 

10.96 

10 . 92t 

10.58 

(mg/ dl) 

±0.16 

±0.12 

±0.19 

±0.11 

Phosphorus 

10.4 

■  10.7 

10. 6t 

9 . 4t 

(mg/dl) 

±0.5 

±0.4 

±0.3 

±0.4 

Magnesium 

3.17 

3.32 

3 . 41t 

2.96 

(mg/dl) 

±0.12 

±0.09 

±0.10 

±0.10 

MALES 

Sodium 

182.lt 

182.1 

178.1 

169.0 

(mEq/dl) 

±5.7 

±3.4 

±4.0 

±5.5 

Potassium 

8 . 02t 

7.48 

7.71 

6 . 57« 

(mEq/dl) 

±0.52 

±0.21 

±0.28 

±0.27 

Chloride 

112.7 

109.7 

110.2 

113.8 

(mEq/dl) 

±1.3 

±1.4 

±2.0 

±1.8 

Calcium 

11 . 99 

1 1 . 23« 

11 . 61 

11.51 

(mg/dl) 

±0.21 

±0.08 

±0.20 

±0.19 

Phosphorus 

14.3 

13.4 

13.6 

13.1 

(mg/dl) 

±0.4 

±0.3 

±0.4 

±0.4 

Magnesium 

3.27 

3.08 

2.94 

2.96 

(mg/dl) 

±0.16 

±0.15 

±0.09 

±0.10 

*Mean  ±  Standard  Error 
tn=9 

«Significantly  different  from  the  control  (p  <  0.05)  by 
Dunnett's  test. 
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TABLE  8:  Serum  Biochemistry  Measurements  for  Female  Rats 


Controls 

(n=10) 

lOOmg/kg 

(n=l0) 

316mg/kg 

(n-9) 

lOOOmq/kg 

(n=10) 

Triglycerides 

63.7* 

65.6 

58.8 

56. 9t 

(mg/dl) 

±4.4 

±5.4 

±5.3 

±3.9 

Cholesterol 

82 

87 

80 

77 1 

(mg/dl ) 

±4 

±3 

±3 

±4 

Glucose 

168 

174 

170 

181 

(mg/dl) 

±13 

±12 

±13 

±12 

Creatinine 

0.69 

0.71 

0.70 

0 . 63t 

(mg/dl) 

±0.04 

±0.03 

±0.03 

±0.03 

Blood  Urea  Nitrogen 

17.41 

18.36 

18.47 

18.24 

(mg/dl) 

±0.95 

±0.57 

±0.98 

±1 . 04 

Uric  Acid 

2.5 

2.7 

3.3 

2.4 

(mg/dl) 

±0.2 

±0.2 

±0.3 

±0.2 

Albumin 

2.920 

3.16 

3.07 

3 . 13t 

(g/dl) 

±0.05 

±0.05 

±0.10 

±0.05 

Globulin 

2.7  90 

2.75 

2.69 

2 . 62t 

(g/dl) 

±0.08 

±0.05 

±0.07 

±0 . 04 

Total  Protein 

5.77 

5.91 

5.71 

5.74 

(g/dl) 

±0.10 

±0.07 

±0.18 

±0.07 

Total  Bilirubin< 

0.70 

0.60 

0.70 

0.60 

(mg/dl) 

±0.0  6 

±0.06 

±0.06 

±0.03 

Serum  Iron 

293 

328 

332 

323 

(jig/dl ) 

±22 

±27 

±31 

±24 

*Mean  ±  Standard  Error 


tn  =  9 
On  =  8 

<Median  ±  Standard  Error 


TABLE  9:  Serum  Biochemistry  Measurements  for  Male  Rats 


Controls 

lQOmg/kg 

316mg/kg 

lOOOmq/kg 

(n=10) 

(n=10) 

o 

H 

II 

c  : 

(n=10) 

Triglycerides 

81.6* 

72.7 

83.7 

107.3 

(mg/dl) 

±6.0 

±4.0 

±5.5 

±13.3 

Cholesterol 

70 

63 

64 

68 

(mg/dl) 

±3 

±2 

±4 

±3 

Glucose 

165 

158 

182 

162 

(mg/dl) 

±13 

±10 

±12 

±10 

Creatinine 

0.55 

0.65 

0.59 

0.56 

(mg/dl) 

±0.02 

±0.08 

±0.02 

±0 . 02 

Blood  Urea  Nitrogen 

16.42 

18.35 

17.21 

17.02 

(mg/dl) 

±0.38 

±1.54 

±0.86 

±0 . 85 

Uric  Acid 

2.1 

1.9 

2.2 

1  .  9 

(mg/dl) 

±0.3 

±0.1 

±0.2 

±0.2 

Albumin 

2.80 

2.72 

2.80 

2.63 

(g/dl) 

±0.09 

±0.08 

±0.09 

±0.06 

Globulin 

2.96 

2.80 

2.88 

2.81 

(g/dl) 

±0.06 

±0.06 

±0.07 

±0.12 

Total  Protein 

5.77 

5.52 

5.67 

5.44 

(g/dl) 

±0.11 

±0.10 

±0.10 

±0.11 

Total  Bilirubin< 

0.72 

0.64 

0.64 

0.59 

(mg/dl) 

±0.09 

±0.06 

±0.09 

±0.04 

Serum  Iron 

144 1 

165 

1 64 1 

175 

(|ig/dl) 

±15 

±17 

±13 

±15 

*Mean  ±  Standard  Error 

<Median  ±  Standard 

Error 

Morgan  et  al — 16 


I 


TABLE  10:  Serum  Enzyme  Activity 


Control 

(n=10) 

100  mg/kg 
(n=10) 

316  mg/kg 
(n=10) 

1000  mq/ka 
(n=10) 

FEMALES 

Aspartate  Amino¬ 
transferase  (I.U.) 

87.58* 

±7.39 

80.38 

±3.78 

67 . 12t 
±3.66 

87.40 

±10.62 

Alanine  Amino¬ 
transferase  (I.U.) 

29.42 

±0.98 

29.73 

±1.16 

27 . 54t 
±1.16 

28.99 

±1.41 

Lactate  Dehydro¬ 
genase  (I.U.) 

569.64 

±55.27 

454.531 

±57.68 

400.59! 

±58.33 

566.98 
±31 . 63 

Creatine  Phospho- 
kinase  (I.U.) 

320.95 

±66.65 

28-7.85 

±15.70 

210.77! 

±21.87 

262.58! 

±29.51 

Alkaline  Phospho- 
kinase  (I.U.) 

64.12 

±3.88 

74.87 

±5.34 

59 . 99t 
±5.31 

66.78 

±5.36 

MALES 

Aspartate  Amino¬ 
transferase  (I.U.) 

84.76 
±4  .  86 

77.09 
±3.0  9 

80.35 

±5.93 

79.53 

±5.18 

Alanine  Amino¬ 
transferase  (I.U.) 

34.62 

±2.04 

30.39 

±0.72 

33.30 

±1.74 

32.32 
±1 . 02 

Lactate  Dehydro¬ 
genase  (I.U.) 

595.68 

±65.78 

565.45 

±49.71 

455.20 

±73.92 

593.80 
±77 . Q2 

Creatine  Phospho- 
kinase  (I.U.) 

244.72 

±20.13 

213.36 
±14 . 76 

234.42 

±26.70 

219.30 

±26.27 

Alkaline  Phospho- 
kinase  (I.U.) 

129.70 

±8.05 

120.38 

±9.48 

141.37 

±9.33 

135.07 

±9.52 

*Mean  ±  Standard  Error 
tn=9 
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TABLE  11: 

Hematology 

Values  in 

Female  Rats 

Control 

(n=10) 

100  mg/kg 
(n=9) 

316  mg/kg 
(n=10 ) 

1000  mg/k< 
(n=9) 

Erythrocytes 

7.12* 

7.49 

7.63 

7.55 

(x  106/^il) 

±0.29 

±0.13 

±0.16 

±0.17 

Hemoglobin 

15.6 

15.3 

15.6 

14.9 

(g/dl) 

±0.2 

±0.1 

±0.2 

±0.3 

Hematocrit 

43.5 

42.1 

43.0 

41.4 

(%) 

±0.5 

±0.5 

±1.0 

±0.9 

Mean  Cell  Volume 

56.9 

55. 2« 

55.5 

54 .7« 

(ii3) 

±0.6 

±0.4 

±0.5 

±0.3 

Mean  Corpuscular 

20.6 

20.2 

20.4 

19.9 

Hemoglobin  (pg) 

±0.2 

±0.3 

±0.2 

±0.2 

Mean  Corpuscular 

35.4 

35.8 

36.0 

35.4 

Hemoglobin  Cone  (%) 

±0.2 

±0.5 

±0.4 

±0.2 

Platelets 

1.236 

1.231 

1.319 

1.155 

(x  106/nl) 

±0.085 

±0.035 

±0.092 

±0.085 

Leukocytes  (total) 

6.01 

4.88 

6.49 

5.34 

(x  1 03/M-l ) 

±0.35 

±0.52 

±0.67 

±0.41 

Neutrophils 

0 . 92t 

0 . 5  4  « 

0.76 

0.60 

(x  103/Hl) 

±0.11 

±0.08 

±0.10 

±0.12 

Lymphocytes 

5 . 07t 

4.24 

5.51 

4.59 

(x  103/Hl) 

±0.2  9 

±0.4  9 

±0.55 

±0.41 

Eosinophils 

O.llt 

0 . 03« 

0.10 

0.08 

(x  103/|ll) 

±0.01 

±0.01 

±0.02 

±0.01 

Monocytes 

0 . 12t 

0 . 06« 

0.13 

0.08 

(x  io3/nn 

±0.01 

±0.02 

±0.02 

±0.01 

*Mean  ±  Standard  Error 
«Significantly  different  from  the 
the  Dunnett's  test. 

f  n=9 


control  group  (p  <  0.05)  by 
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TABLE  12:  Hematology  Values  for  Male  Rats 


i  Control 

100  mg/kg 

-  , 

316  mg/kg  1000  mg/kg 

|  { n= 1 0 ) 

(n=10) 

(n=9)  (n=l  0) 

Erythrocytes 


7.34* 


7.19 


7.39 


7.43 


(x  106/iil) 

±0.14 

±0.18 

±0.11 

±j  .  10 

Hemoglobin 

1  5 .  3 

15.3 

15.2 

15.3 

(g/dl ) 

±0  .  J 

±0.2 

±0.3 

±0.2 

Hematocrit 

4  3.9 

44.1 

44.1 

44 . 6 

(%) 

±0.8 

±0.6 

±0.9 

±0.5 

Mean  Cell  Volume 

59.5 

59.4 

59.3 

59.0 

(H3) 

±0.6 

±0.6 

±0.5 

±0.7 

Mean  Corpuscular 

20.9 

20.9 

20.7 

20.4 

Hemoglobin  (pg) 

±0.2 

±0.2 

±0.2 

±0.2 

Mean  Corpuscular 

34.3 

34.2 

34.1 

33.8 

Hemoglobin  Cone  (%) 

±0 . 3 

±0.2 

±0.3 

±0.2 

Platelets 

1.277 

1.246 

1.297 

1.287 

(x  106/jil) 

±0.074 

±0.029 

±0.061 

±0.043 

Leukocytes  (total) 

6.72 

6.65 

6.68 

7.26 

(x  103/lil) 

±0.4  9 

±0.46 

±0.42 

±0.44 

Neutrophils 

0.52 

0.75 

0.70 

0.81 

(x  103/M-1 ) 

±0.05 

±0.08 

±0.08 

±0.10 

Lymphocytes 

6.03 

5.71 

5.81 

6.23 

(x  103/Hl) 

±0.4  8 

±0.47 

±0.40 

±0 . 44 

Eosinophils 

0.05 

0.07 

0.05 

0.09 

(x  103/lil) 

±0.02 

±0.02 

±0.02 

±0.02 

Monocytes 

0.11 

0.11 

0.12 

0.11 

(x  103/iil) 

±0.02 

±0.03 

±0.02 

±0 . 02 

'I  ,V «M  .  'I'.'t  l’I  .’fJ 
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measurements  were  found.  For  the  females,  mean  cell  volume 
was  decreased  in  the  100-  and  1000-mg/kg/day  dose  groups. 
Aralysis  of  variance  indicated  significant  differences  in  the 
hemoglobin  values,  but  there  were  no  significant  differences 
between  control  and  treatment  groups  when  the  Dunnett's  test 
was  applied.  Total  numbers  of  eosinophils,  neutrophils,  and 
monocytes  were  significantly  lower  in  the  100-mg/kg/day  dose 
group  than  in  the  control  group.  The  values  of  the  316-  and 
1000-mg/kg/day  dose  groups  for  neutrophils  and  the  1000- 
mg/kg/day  dose  groups  for  eosinophils  and  monocytes  were  also 
lower,  although  not  significantly.  Individual  hematology 
values  are  presented  in  Appendix  N. 

Pathology 

Two  males,  one  in  the  100-mg/kg/day  and  one  in  the  316- 
mg/kg/day  dose  groups,  had  mild-to-moderately  dilated  renal 
pelves.  One  male  in  the  1000-mg/kg/day  dose  group  exhibited 
testicular  atrophy.  No  gross  abnormalities  were  found  in  any 
of  the  females.  There  were  no  microscopic  lesions  that  could 
be  attributed  to  the  test  compound.  The  veterinary 
pathologist's  report  is  presented  in  Appendix  0. 


DISCUSSION 

No  clinical  signs  of  toxicity  attributable  to 
nitroguanidine  administration  were  observed  during  the  14-day 
study  period.  In  addition,  there  were  no  mortalities  nor 
lesions  noted  at  necropsy  or  on  microscopic  examination  that 
could  be  attributed  to  nitroguanidine  administration.  The 
mean  body  weight  of  the  female  1000  mg/kg/day  dose  group  was 
significantly  lower  from  the  second  week  of  quarantine  to 
termination  of  the  study  because  of  faulty  placement  of 
sipper  tubes  during  the  quarantine  period.  Water  deprivation 
and  the  resultant  decrease  in  food  consumption  and  depletion 
of  stored  fat  could  account  for  the  weight  loss  observed  and 
the  small  but  significant  increases  in  brain-to-body  weight 
ratios  observed  in  the  female  animals.  The  increase  in 
ovary-to-body  weight  ratio  in  the  100-mg/kg/day  dose  group 
was  heavily  influenced  by  two  females.  They  were  probably 
experiencing  an  early  estrus.  No  consistent  treatment- 
related  changes  in  organ  weights  or  organ  ratios  were 
observed  in  the  male  dose  groups. 

The  lack  of  toxicity  observed  in  this  study  is 
consistent  with  the  results  of  a  previously  reported  single¬ 
dose  oral  toxicity  study  (4) .  Metabolism  studies  (7)  have 
indicated  that  nitroguanidine  is  rapidly  absorbed  following 
oral  administration  and  excreted  in  the  urine  over  a  dose 
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range  from  20  mg/kg  to  200  mg/kg.  Absorption  and  excretion 
were  not  measured  at  doses  equivalent  to  the  1000-mg/kg/day 
dose  administered  in  this  study.  However,  the  lack  of 
toxicity  observed  in  this  study  suggests  that  nitroguanidine 
might  also  be  rapidly  absorbed  following  oral  administration 
and  excreted  in  the  urine  at  dose  levels  up  to  1000- 
mg/kg/day . 

Serum  calcium  levels  in  the  1 00-mg/kg/day  male  group  and 
potassium  in  the  1000-mg/kg/day  male  group  were  significantly 
lower  than  in  the  male  control  group.  While  the  levels  of 
serum  calcium  and  potassium  in  the  other  dose  groups  were 
lower,  no  overall  trend  was  apparent.  Although  not 
significant  by  the  Dunnett's  test,  the  serum  potassium  and 
magnesium  levels  in  the  1000-mg/kg/day  female  group  were  also 
lower. 

Nitroguanidine  may  be  acting  as  an  osmotic  diuretic  in 
this  study.  Urea,  a  chemically  related  compound,  has  been 
used  as  an  osmotic  diuretic  (8).  Since  nitroguanidine  is 
considerably  less  soluble  in  water  than  guanidine  or  urea 
(9),  the  excretion  of  nitroguanidine  in  the  urine  would 
require  considerably  more  urinary  volume  than  would  be 
required  to  excrete  a  similar  quantity  of  guanidine  or  urea. 
The  dose-related  increases  in  water  consumption  following 
nitroguanidine  administration  observed  in  this  study  are 
consistent  with  an  increased  urinary  volume  requirement  for 
excretion  of  nitroguanidine.  The  serum  electrolyte  decreases 
also  observed  in  the  study  could  then  be  an  indirect  or 
secondary  response  to  the  nitroguanidine-induced  diuresis. 


CONCLUSION 

Nitroguanidine  fed  at  dose  levels  from  100-mg/kg/d  o 
1000-mg/kg/day  in  the  diet  for  14  days  was  nontoxic  to 
Spr ague-Dawley  rats. 
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Appendix  A:  CHEMICAL  DATA 


Chemical  Name:  Nitroguanidine  (NGu) 

Other  Listed  Names:  Guanidine,  Nitro;  alpha-Nitroguanidine; 

beta-Nitroguanidine 

Chemical  Abstracts  Service  Registry  No.:  556-88-7 
Lot  Number:  SOW83H001-004 
LAIR  Code:  TP 3 6 
Chemical  Structure: 


h2N\ 

h2n/ 


C  =N— NO 


2 


Molecular  Formula:  CH4N4O2 
Molecular  Weight:  104.1 
Physical  State:  White  powder 
Melting  Point:  232°CJ 
Purity:  99.6%  (Data  Sheet  Attached) 

Names  of  Contaminants  and  Percentages:  (Data  Sheet  Attached) 

Source:  Hercules  Aerospace  Division 
Sunflower  Ammunition  Plant 
DeSoto,  Kansas 

Analytical  Data: 

An  infrared  spectrum  was  obtained  upon  receipt  of  the 
compound;  major  absorption  peaks  were  observed  at  3330 
(broad),  1660,  1630,  1525,  1400,  1300,  1050,  and  780  cm'1.2 
The  spectrum  was  identical  to  the  Sadtler  spectrum  for 
nitroguanidine . 3 


JFedoroff  BT,  Sheffield  OE .  Encyclopedia  of  explosives  and 
related  items.  Vol  6.  Dover,  NJ:  Picatinny  Arsenal,  1975: 
G154 . 

•^Wheeler  CR.  Nitrocellulose-Nitroguanidine  Projects. 
Laboratory  Notebook  #84-05-010.2,  p  39.  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA. 

^Sadtler  Research  Laboratory,  Inc.  Sadtler  standard  spectra. 
Philadelphia:  The  Sadtler  Research  Laboratory,  Inc.,  1962: 

Infrared  spectrogram  #21421. 
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Appendix  A  (cont.)  :  CHEMICAL  DATA 


Stability: 

An  aqueous  solution  of  NGu  (48.1  (molar)  was  prepared 
and  the  absorption  at  264  nm  determined  to  be  0.689  AUFS. 
Three  weeks  later  the  same  solution  was  reexamined 
spectroscopically  and  the  absorption  at  264  nm  found  to  be 
0.689  AUFS.  A  full  spectrum  scan  revealed  the  characteristic 
pattern  of  absorption  in  the  UV  range  with  peak  maxima  at  215 
and  264  nm.  These  data  indicate  that  NGu  is  stable  in 
aqueous  solution  for  at  least  three  weeks.4 


4Wheeler  CR.  Nitrocellulose-Nitroguanidine  Projects. 
Laboratory  Notebook  #84-05-010,  pp  22  and  36.  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA. 
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Appendix  A  (cont . ) :  CHEMICAL  DATA 
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Sunflower  Army  Ammunition  Plant 
DeSoto,  Kansas  66018 
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Nitroguanidine 

Tvpe  II,  Class  2  * 
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0.03 

Sulfates  (as  NaS0&) 
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0.01 
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»*  Approved  by  Waiver  No.  NQ83-1  dated  Sept.  2,  19B3 
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****  Approved  by  Waiver  No.  NQ83-2  dated  Sept.  9,  1983 
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1. )  Manufactured  under  SOW  ES  LA-3-8423,  Nitroguanidine  Particle  Sice,  dated  1  Feb.  83. 
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247  thru  205.  25  pounds  per  drum  per  HAD  lector  dated  Aguust  1,  1983,  to  COS. 
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Appendix  B:  ANIMAL  DATA 


Species:  RaLLns  norvegicus 

Strain:  Sprague-Dawley 

Source:  Bantin  Kingman 

Fremont,  CA 

Sex:  Male  and  female. 

Date  of  birth:  Male:  4  February  1985 

Female:  28  January  1985 

Method  of  randomization:  Weight  bias,  stratified  animal 

allocation  (RANDOM  Computer  Program, 
SOP  OP-ISG-21) 

Animals  in  each  group:  10  male  and  female  animals,  3  each 

for  baseline  controls 

Condition  of  animals  at  start  of  study:  Normal 

Body  weight  range  at  start  of  dosing:  173-304  g 

Identification  procedures:  Ear  tagging  procedure  (SOP  OP- 

ARG- 1 ) . 

Pretest  conditioning:  Quarantine/acclimation  from  20  March  to 

2  April  1985 

Justification:  The  laboratory  rat  has  proven  to  be  a 

sensitive  and  reliable  system  for  subchrcnic 
oral  lethal  dose  determination. 
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Appendix  C:  ANALYSIS  or  FEED  MIXTURES 


INTRODUCTION 

Feed  mixtures  containing  nitroguanidine  (NGu)  were 
prepared  for  GLP  Study  #84040  to  provide  dose  levels  of 
nitroguanidine  ranging  from  100  to  1000  mg  NGu/kg  body 
weight /day.  Separate  diets  were  prepared  for  male  and  female 
rats  due  to  differences  in  food  consumption  and  body  weights. 
New  diets  were  prepared  for  each  week  of  the  two-week  study 
to  account  for  changes  in  food  consumption  and  body  weights 
due  to  growth.  The  target  concentration  of  NGu  in  the  feed 
mixtures  ranged  from  1.23  to  14.74  mg  NGu/g  diet.  The 
samples  of  the  feed  mixtures  were  analyzed  to  determine 
concentration,  homogeneity,  and  stability  of  NGu  in  the 
mixtures.  The  method  of  analysis  was  an  HPLC  method  in  which 
methylnitroguanidine  (MNGu)  was  used  as  an  internal  standard. 


MATERIALS 

Chromatographic  analysis  was  performed  using  a  Hewlett- 
Packard  1090  high  pressure  liquid  chromatography  (HPLC) 
system  with  diode  array  detector  (Hewlett-Packard,  Palo  Alto, 
CA) .  Separations  were  obtained  on  a  Brownlee  RP-18  column 
(4.6  x  250  mm,  Brownlee  Labs,  Inc.,  Santa  Clara,  CA) . 

The  nitroguanidine  was  obtained  from  the  Sunflower  Army 
Ammunition  Plant,  Desoto,  KS  (Lot  No.  S0W84K010-A-001) .  The 
methylnitroguanidine  was  synthesized  previously  according  to 
the  method  of  McKay  (1)  using  l-methyl-3-nitro-l- 
nitrosoguanidine,  97%  (MNNG,  Lot  No.  8228CK)  and  methylamine 
(40  wt%  in  water,  Lot  No.  071 9AL)  from  the  Aldrich  Chemical 
Company,  St  Louis,  MO.  Certified  Rodent  Chow  #5002  (Lot  Nos. 
AUG1 684BBMEAL  and  FEB288512MEAL)  was  obtained  from  Ralston 
Purina,  St.  Louis,  MO.  HPLC  grade  methanol  (Lot  No.  440127) 
was  obtained  from  J.  T.  Baker  Chemical  Co.,  Phillipsburg,  NJ. 
The  water  used  for  the  HPLC  solvent  was  distilled  and  the 
trace  organic  compounds  removed  using  Organicpure®  oxidizer 
(Sybron/Barnstead,  Boston,  MA) . 


METHODS 

Stock  solutions  of  NGu  (1  mg/ml  water)  and  MNGu  (1  mg/ml 
water)  were  prepared  as  the  first  step  in  making  standards 
for  calibration.  The  standards  were  prepared  by  adding 
varying  amounts  of  the  stock  solutions  and  water  (Table  1) . 


nrmiivTBivivni. 
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Appendix  C  (cont) :  ANALYSIS  OF  FEED  MIXTURES 


TABLE  1 


Tube  # 

Target  Cone. 
NGu  (mg/ml) 

Target  Cone. 
MNGu (mg/ml) 

Mis  of  NGu 
Stock  Soln. 

Mis  of  MNGu 
Stock  Soln. 

Mis  of 
Water 

1 

0.01 

0.04 

0.25 

1.00 

23.75 

2 

0.02 

0.04 

0.50 

1.00 

23.50 

3 

0.03 

0.04 

0.75 

1.00 

23.25 

4 

0.04 

0.04 

1.00 

1.00 

23 . 00 

5 

0.05 

0.04 

1.25 

1.00 

22 .75 

6 

0.06 

0.04 

1.50 

1  .  00 

22 . 50 

7 

0.08 

0.04 

2.00 

1.00 

22.00 

The  standards  were  analyzed  at  the  beginning  and  end  of 
each  run.  Samples  from  the  feed  mixtures  and  premix  were 
prepared  by  adding  varying  amounts  of  water  and  the  MNGu 
stock  solution  (1  mg/ml)  as  described  in  Table  2. 

TABLE  2 


Dose  Level 
(mg/kg/day) 

Gm  of  Diet 
Analyzed 

Mis  of  MNGu 
Soln  Added 

Mis  of  Water 
Added 

Total  V( 
(Dilution 

100 

1.00 

1 

24 

25 

316 

1.00 

4 

96 

100 

1000 

1.00 

10 

240 

250 

Premix 
(50  mg/g) 

0.25 

10 

240 

250 

The  samples  were  stirred  for  an  hour  and  then 
centrifuged  at  3000g  for  10  minutes.  The  supernatant  from 
each  tube  was  filtered  through  a  Pasteur  pipette  with  a 
tigitly  packed  glass  wool  plug.  The  filtrate  was  then  passed 
through  a  millipore  filter  (0.2  uM)  using  a  syringe  with  a 
Swinney  adapter.  The  filtrate  from  the  ultrafiltration  was 
subsequently  analyzed  using  HPLC. 
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Appendix  C  (cont)  :  ANALYSIS  OF  FEED  MIXTURES 


To  determine  the  homogeneity  of  the  feed  mixtures, 
samples  were  removed  from  the  top,  middle,  and  bottom  of  the 
first  batch  of  premix  and  from  the  feed  mixtures  for  each 
dose  level.  Samples  for  testing  homogeneity  were  also 
removed  from  the  last  set  of  feed  mixtures  prepared.  The 
samples  were  prepared  for  analysis  as  described  above. 

The  stability  of  the  test  compound  in  the  feed  was 
determined  by  analyzing  the  feed  mixtures  from  the  first  week 
approximately  one  week,  three  weeks,  and  three  months  after 
their  preparation.  The  stability  of  the  standard  solutions 
was  determined  by  comparing  the  NGu/MNGu  ratios  obtained  from 
freshly  prepared  solutions  with  standards  prepared 
approximately  three  months  before.  The  standard  solutions 
were  held  at  approximately  4°C  in  screw-cap  test  tubes  with 
parafilm  around  the  edge  of  the  cap  to  prevent  evaporation. 

The  analysis  of  NGu  feed  mixtures  was  accomplished  under 
the  following  HPLC  conditions:  solvent,  10%  methanol-90% 
water;  solvent  flow,  0.7  ml/min;  injection  volume,  10  ul; 
detector  wavelength,  265  nm.  The  NGu  was  analyzed  using 
methylnitroguanidine  (MNGu)  as  an  internal  standard. 

Calculations 


The  ratio  of  NGu  to  MNGu  was  calculated  for  all  the 
standards  and  samples.  The  two  peak  area  values  for  each 
standard  from  the  beginning  and  the  end  of  the  run  were 
averaged.  Least  squares  linear  regression  analysis  of  the 
standard  concentrations  versus  the  peak  area  ratios  was 
performed  to  obtain  the  equation  of  the  best  fitting  line  in 
the  form  of  Equation  1 


y  =  mx  +  b 


(1) 


where  y  is  the  peak  area  ratio,  m  is  the  slope,  x  is  the 
concentration  (mg/ml)  and  b  is  the  intercept.  The 
concentration  of  each  extract  was  calculated  by  substituting 
for  y  the  peak  area  obtained  from  HPLC  analysis  and  solving 
for  x.  To  calculate  the  concentration  in  the  diet  in  terms 
of  mg  of  NGu  per  g  diet,  the  concentration  of  the  extract  was 
r.ultiplied  by  the  dilution  factor  and  divided  by  the  weight 
of  the  diet  sample  extracted  (Equation  2). 


Cone . 


in  diet  =  Cone,  of  NGu  in  extract  X  Dilution  factor  (2) 

Grams  of  diet  extracted 


nvMmn 
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Appendix  C  (cont)  :  ANALYSIS  OF  FEED  MIXTURES 

RESULTS 

Under  the  conditions  of  the  analysis  NGu  eluted  with  a 
retention  time  of  approximately  5.05  minutes  and  MNGu  eluted 
with  a  retention  time  of  approximately  6.40  minutes.  The 
plots  of  the  NGu  concentration  versus  peak  area  ratio  were 
linear  within  the  range  of  concentrations  analyzed.  The 
correlation  coefficients  for  each  of  these  runs  were  greater 
than  0.9995.  The  equation  of  the  line  obtained  by  the 
regression  analysis  for  each  run  is  as  follows: 

10  Apr  85  y  =  0.00570  t  28.07180  x 

17  Apr  85  y  =  -0.00889  +  29.04639  x 

23  Apr  85  y  =  -0.00844  +  28.84959  x 

19  Jul  85  y  -  -0.00713  +  29.00340  x 

The  results  from  the  analysis  of  the  diet  mixtures  are 
presented  in  Table  3. 

TABLE  3 


Target 

Concentration 

(mg/g) 

Date 

Prepared 

Date  Concentration 

Analyzed  Determined  by 

Analysis (mg/g) 

%  of  Target 
Concentration 

1 

.28 

3 

Apr 

85 

10 

Apr 

85 

1 

.32 

103 

.  1 

1 

.23 

5 

Apr 

85 

10 

Apr 

85 

1 

.24 

100 

.8 

1 

.43 

10 

Apr 

95 

19 

Jul 

85 

1 

.50 

104  , 

.  9 

1 

.43 

12 

Apr 

85 

17 

Apr 

85 

1 

.40 

97. 

.9 

4 

.  09 

3 

Apr 

85 

10 

Apr 

85 

4 

.21 

102. 

.9 

4 

.35 

5 

Apr 

85 

10 

Apr 

85 

4 

.49 

103. 

.2 

4, 

.40 

10 

Apr 

85 

17 

Apr 

85 

4. 

.31 

98. 

,0 

4. 

.69 

12 

Apr 

85 

17 

Apr 

85 

4  . 

.60 

98. 

,1 

13. 

.13 

3 

Apr 

85 

23 

Apr 

85 

13, 

.56 

103. 

3 

13. 

60 

5 

Apr 

85 

10 

Apr 

85 

14  . 

.49 

106. 

.5 

13. 

98 

0 

Apr 

85 

17 

Apt 

85 

14  . 

56 

104  . 

1 

14  . 

74 

12 

Apr 

85 

17 

Apr 

85 

14  . 

,74 

100. 

0 
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Appendix  C  (cont)  :  ANALYSIS  OF  FEED  MIXTURES 

Table  4  contains  the  results  for  the  determination  of 
homogeneity  in  the  diets  and  premix. 

TABLE  4 


Target 

Concentration 
of  NGu 
(mg/g) 

Site  of 
Sampling 

Concentration 
Determined  by 
Analysis 
(mg/g) 

Mean 

Concent  ra¬ 
tion 
(mg/g) 

Deviation 
from  Mean 
(%) 

Top 

1.31 

0.8 

1.28 

Middle 

1.26 

1.32 

4.5 

Bottom 

1.38 

4.8 

Top 

1 .43 

2.1 

1.43 

Middle 

1.39 

1  .  40 

0.7 

Bottom 

1.38 

1.4 

Top 

4.20 

0.2 

4.09 

Middle 

4.15 

4.21 

1.4 

Bottom 

4.27 

1.4 

4.69 

Top 

Middle 

Bottom 

4.59 

4.60 

4.62 

4.60 

0.2 

0.0 

0.4 

Top 

13.55 

0.1 

13.13 

Middle 

13.54 

13.56 

0.1 

Bottom 

13.61 

0.4 

14.74 

Top 

Middle 

Bottom 

14 . 68 

15.12 

14.43 

14.74 

0.4 

2.6 

2.1 

Top 

50.30 

0.2 

50.00 

Side 

50.40 

50.41 

0.0 

(Premix) 

Middle 

50.14 

0.5 

Bottom 


50.79 


0.7 
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Appendix  C  (cont)  :  ANALYSIS  OF  FEED  MIXTURES 


Results  from  the  stability  determinations  of  the  test 
compound  in  the  feed  mixtures  are  shown  in  Table  5. 


TABLE  5 


Target 

Concent  rat  ion 
(mg/ml) 

10  Apr 

Olvirtved  Concentration  (mg/mL) 

tl 5  23  Apt  85  i 9  Jul  85 

1.23 

1  .24 

1.24  1.25 

4.35 

4.49 

4.40  4.48 

13.60 

14.49 

14.17  14.31 

The  stability 
are  shown  in  Table 

determinations  of  the  standard  solutions 

6  by  comparison  of  the  NGu/MNGu  ratios. 

TABLE  6 

Date  of 
Preparation 

0.01 

0.02 

Standard  SoLuLiona  (ma/mll 

0.03  0.04  0.05  0.06  0  08 

16  Apr  85 

0.3004 

0.5813 

0.8639  1.1559  1.4404  1.6976  2.3461 

18  Jul  85 

0.2894 

0.5752 

0.8644  1.1554  1.4300  1.7148  2.3319 

DISCUSSION 


The  concentration  of  NGu  in  the  diet  mixtures  as 
determined  by  analysis  was  within  6.5%  of  the  target 
concentrations.  According  to  the  EPA  and  NIH  criteria  for 
homogeneity  (1),  the  data  demonstrate  that  the  dispersion  of 
NGu  in  the  feed  provides  a  homogenous  mixture  over  the  range 
of  concentrations  tested.  Nitroguanidine  was  stable  in  the 
feed  mixtures  for  at  least  three  months. 


REFERENCES 


1.  EPA,  GLP  Standards,  Final  Rule  (40  CFR  part  160)  as 
published  in  the  Federal  Register,  29  Nov  1983,  Vol .  48,  no. 
2 3 1  pp  53955-53959 
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Appendix  D:  HISTORICAL  LISTING  OF  STUDY  EVENTS 


Date 


20  Mar  85 


21  Mar  85 


21  Mar  -  2  Apr  85 


25  Mar  85 


22,  29  Mar  85 


3  Apr  85 


4-19  Apr  85 


5  Apr  85 


10  Apr  85 


Animals  arrived  at  LAIR.  They  were 
sexed,  observed  for  illness,  and 
caged  in  the  GLP  Suite. 


The  rats  were  ear  tagged  and 
weighed. 


Animals  were  checked  daily. 


Two  males  and  2  females  were 
submitted  to  the  LAIR  Pathology 
Group  for  quality  control  necropsy 
examination . 


All  animals  were  weighed,  males  and 
then  females  respectively.  Food  and 
water  consumption  monitoring  was 
initiated.  Feeders  and  water 
bottles  were  weighed. 


Animals  were  removed  from  quarantine, 
and  dietary  concentration  was 
calculated  for  males  based  upon  food 
consumption.  Males  were  weighed  and 
started  on  diet  containing  test 
compound.  Three  males  were 
submitted  for  baseline  hematology 
and  serology. 


Observations  were  conducted  twice 
daily  throughout  the  study  period. 


Dietary  concentration  was  calculated 
for  females  based  upon  food 
consumption.  Females  were  weighed 
and  started  on  diet  containing  test 
compound.  Three  females  were 
submitted  for  baseline  hematology 
and  serology. 


Males  were  observed,  weighed,  and 
water  bottles  and  feeders  weighed. 
Diet  requirements  were  recalculated 
and  new  diet  mixes  prepared. 

Feeders  were  changed  to  new  mix. 


m\ 
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Appendix 

Date 

1 2  Apr  8  5 

16  Apr  85 

17  Apr  85 

18  Apr  85 

19  Apr  85 


(cont) :  HISTORICAL  LISTING  OF  STUDY  EVENTS 


£y£DLS 

Females  were  observed,  weighed,  and 
water  bottles  and  feeders  weighed. 
Diet  requirements  were  recalculated 
and  new  diet  mixes  prepared. 

Feeders  were  changed  to  new  mix. 

Food  was  removed  from  males  at  1690 
hours . 

Observed  and  weighed  males. 
Submitted  them  for  necropsy.  Blood 
and  tissue  samples  were  taken  for 
the  measurements  specified. 

Food  was  removed  from  females  at 
1600  hours. 

Observed,  weighed,  and  submitted 
females  for  necropsy.  Blood  and 
tissue  samples  were  taken  for  the 
measurements  specified. 


Appendix  E:  HEMATOLOGY/CLINICAL  CHEMISTRY  INDICES 


The  following  are  LAIR  GLP  SOPs  for  the  Hematology 
measurements  performed  during  the  study: 

1  omplete  Blood  Count  -  OP-PSG-40  (WBC,  RBC,  Hb,  HCT,  MCV, 

4CH,  and  MCHC)  . 

2.  Platelets  -  OP-PSG-39 

3.  WBC  Differential  -  OP-PSG-26  (neutrophils,  lymphocytes, 

eosinophils,  and  monocytes) 

Counts  for  the  neutrophils,  lymphocytes,  eosinophils, 
and  monocytes  are  obtained  by  multiplying  the  WBC  by  the 
appropriate  percentage  obtained  from  the  differential  count. 


The  following  are  LAIR  GLP  SOPs  for  the  Clinical 
Chemistry  measurements  performed  during  the  study: 

1.  Calcium  -  OP-ACH-17 

2.  Sodium  and  Potassium  -  OP-ACH-19 

3.  Chloride  -  OP-ACH-20 

4.  Magnesium  -  OP-ACH-50 

5.  Phosphorus  -  OP-ACH-18 

6.  Glucose  -  OP-ACH-7 

7.  Cholesterol  -  OP-ACH-11 

8.  Triglycerides  -  OP-ACH-9 

9.  Creatinine  -  OP-ACH-15 

10.  Blood  Urea  Nitrogen  -  OP-ACH-16 

11.  Uric  Acid  -  OP-ACH-14 

12.  Albumin  -  OP-ACH-12 

13.  Total  Protein  -  OP-ACH-13 

14.  Total  Bilirubin  -  OP-ACH-8 

15.  Serum  Iron  -  OP-ACH-22 

16.  Aspartate  Amino-Transferase  -  OP-ACH-4 

17.  Alanine  Amino-Transferase  -  OP-ACH-3 

18.  Lactate  Dehydrogenase  -  OP-ACH-5 

19.  Creatine  Phosphokinase  -  OP-ACH-6 

20.  Alkaline  Phosphatase  -  OP-ACH-10 

Globulin  values  were  calculated  by  subtracting  the 
albumin  values  from  the  total  protein  values. 
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Appendix  F:  HISTOPATHOLOGY  TISSUES 


The  following  is  a  list  of  all  tissues  submitted  for 
light  microscopic  examination  following  necropsy: 


Cerebrum 

Cerebellum 

Trachea 

Thyroid 

Parathyroid 

Esophagus 

Salivary  Gland 

Harderian  Gland 

Exorbital  Gland 

Heart 

Aorta 

Lung 

Thymus 

Spleen 

Mesenteric  Lymph  Node 

Liver 

Kidney 

Urinary  Bladder 

Duodenum 

Jejunum 

Ileum 


MALE 

Accessory  Sex  Glands 

Epididymis 

Testes 


Pancreas 

Cecum 

Colon 

Rectum 

Stomach 

Skeletal  Muscle 
Sciatic  Nerve 
Tongue 
Skin 

Mammary  Gland 
Nasal  Region 
Sternum 
Femur 
Vertebrae 
Spinal  Cord 
Adrenals 
Pituitary 
Eye  ( s ) 

Middle  Ear 

Auditory  Sebaceous  Gland 


FEMALE 

Uterus 

Ovaries 
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Appendix  G  (cont)  :  INDIVIDUAL  FEED  AND  WATER  DATA 


MALES 


Dose 
mg/ kg 
per  day 


Water  LaiHl 


limal  ID 
5D00 - ) 

Base¬ 

line 

WeeK 

Week 

A 

Base¬ 

line. 

Week 

1 

Week 

-I 

Jm. 

308 

140 

155 

140 

246 

240 

299 

309 

143 

168 

157 

1  90 

308 

278 

313 

125 

144 

141 

237 

330 

228 

316 

4  9 

172 

151 

5  6 

2  9  8 

28  4 

332 

1  5  8 

159 

152 

2  1  5 

22  4 

210 

327 

138 

174 

156 

239 

2  7  6 

2  37 

332 

13  8 

149 

135 

220 

258 

251 

333 

1  18 

131 

119 

203 

239 

338 

337 

1  3’ 

1  4  7 

1  39 

2  38 

2  65 

266 

341 

1  1  6 

126 

124 

18  1 

202 

J  90 

300 

143 

140 

138 

214 

256 

255 

301 

138 

162 

152 

265 

343 

336 

306 

1 5  o 

159 

146 

238 

293 

287 

312 

132 

142 

142 

242 

263 

280 

324 

168 

168 

155 

261 

2  92 

276 

325 

164 

162 

149 

220 

221 

235 

326 

151 

150 

159 

211 

243 

27  8 

329 

156 

154 

142 

254 

296 

311 

331 

131 

139 

132 

221 

259 

280 

336 

155 

146 

144 

227 

261 

259 

302 

152 

156 

143 

270 

319 

307 

304 

143 

152 

147 

237 

300 

27  4 

310 

129 

152 

150 

249 

317 

358 

314 

146 

149 

141 

240 

303 

290 

319 

143 

153 

151 

236 

310 

2  97 

323 

160 

180 

166 

243 

323 

282 

328 

138 

155 

144 

224 

285 

258 

335 

164 

171 

lbl 

271 

351 

343 

343 

1  57 

156 

151 

239 

302 

309 

344 

168 

171 

176 

2  48 

381 

315 

305 

153 

157 

144 

232 

338 

2  92 

307 

149 

152 

145 

237 

351 

346 

311 

138 

142 

144 

206 

293 

257 

318 

178 

180 

17  4 

277 

366 

359 

320 

148 

163 

151 

221 

362 

342 

330 

143 

153 

141 

251 

335 

319 

334 

15^ 

169 

161 

242 

358 

237 

338 

156 

158 

134 

225 

325 

207 

340 

121 

14  6 

140 

195 

279 

247 

342 

151 

1  51 

147 

212 

30  3 

N> 

CD 

ii 

& 

* 


I 


I 


lS 


fe 


■. 


I 


**■* 


I 


I 


$ 

s 

tel 

• 


;•* 

I, 


I 


C'WsiCW 
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Appendix  H:  Clinical  Signs 

Coding  for  Clinical  Signs 

-  -  Normal 

*  -  Observation  not  performed/record  lost  due  to  computer 
malfunction 

A  -  Emaciated/Anorectic 
D  -  Dehydration 

E  -  Ear  scab/swelling  and/or  bleeding 
I  -  Irritable 

M  -  Small  mass  at  base  of  tail 
S  -  Increased  startle  reflex 


m 
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Appendix  H 


(cont)  : 


Clinical  Signs 


J 

1 

* 

* 

•- 

1 

B 

E 

E 

B 

i 

- 

~ 

UJ 

' 

r\ 

1 

B 

1 

E 

E 

UJ 

E 

1 

E 

IS 

UJ 

i 

B 

B 

u 

1 

1 

> 

1 

B 

fl 

E 

UJ 

i 

E 

B 

B 

u 

» 

B 

1 

1 

B 

B 

1 

E 

rjj 

i 

E 

B 

B 

UJ 

' 

o 

1 

1 

B 

E 

• 

UJ 

UJ 

B 

u; 

E 

B 

UJ 

B 

<r> 

1 

1 

E 

E 

» 

1 

E 

UJ 

E 

E 

E 

UJ 

CO 

I 

1 

U1 

UJ 

I 

1 

U! 

UJ 

E 

B 

u: 

B 

fl 

> 

X 

B 

1 

1 

B 

UJ 

1 

J 

E 

UJ 

B 

B 

UJ 

UJ 

E 

to 

w* 

c 

B 

1 

E 

UJ 

UJ 

1 

1 

E 

E 

E 

UJ 

UJ 

B 

Days 

>n 

1 

1 

W 

UJ 

1 

fl 

UJ 

UJ 

UJ 

UJ 

E 

UJ 

B 

B 

1 

E 

fl 

1 

1 

fl 

UJ 

B 

fl 

B 

UJ 

fl 

1 

E 

fl 

1 

fl 

fl 

UJ 

B 

fl 

B 

UJ 

rs 

« 

1 

B 

fl 

E 

E 

fl 

fl 

B 

B 

fl 

fl 

fl 

1 

1 

1 

fl 

1 

B 

fl 

B 

B 

fl 

fl 

fl 

fl 

1 

1 

1 

1 

B 

B 

fl 

fl 

I 

fl 

B 

B 

B 

fl 

B 

fl 

I 

CO 

O 

r“* 

O 

o 

n 

L/~> 

CO 

O' 

c 

<"■”1 

o 

c 

c 

in 

cc 

n 

m 

c 

c 

c 

l/~ 

cr 

S C 

r^> 

C 

c 

cl 

in 

X 

cn 

C'i 

c 

o 

«n 

CC 

fN 

rvj 

e 

c 

cz 

l/> 

CC 

ru 

r~> 

r~ 

O 

fl 

X 

m 

m 

o 

c 

a 

in 

CC 

r- « 

c 

c 

c 

X 

m 

c 

o 

c. 

n 

X 

i /■> 
vj 

m 

C 

c 

CO 

in 

in 

r-' 

C 

c 

a 

in 

X 

n* 

in 

m 

C 

O 

C 

cc 

CO 

in 

O 

C 

a 

in 

X 

rsj 

vO 

m 

O 

o 
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in 

X 

m 

r- 

O 

O 

a 

in 

X 

r- 

X 

m 

C 

c 

c. 

in 

co 

<?■ 

iT 

r*' 

C 

C 

c: 

n 

CC 

r 

c 

u 

c 

r-*  CJ) 

c. 
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•A 
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3  U 

0  £ • 

U 
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W 

U 

n 

fi 

u 

u. 
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Appendix  H 


(cort)  : 


Clinical  Signs 


6 


: 


5 

■ 

fl 

UJ 

UJ 

fl 

1 

U 

■ 

UJ 

fl 

fl 

fl 

1 

fl 

1 

fl 

1 

B 

UJ 

UJ 

UJ 

UI 

I 

fl 

1 

UJ 

UJ 

i 

UJ 

fl 

fl 

I 

fl 

fl 

B 

UJ 

fl 

UJ 

fl 

fl 

UJ 

UJ 

u 

UJ 

fl 

fl 

fl 

g 

B 

UJ 

1 

UJ 

fl 

fl 

c*'  jj 

UJ 

B 

UJ 

UJ 

fl 

UJ 

l 

i 

o 

UJ 

1 

UJ 

1 

UJ 

UJ 

1 

UJ 

UJ 

UI 

I 

cn 

UJ 

1 

UJ 

1 

U) 

UJ 

1 
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UJ 

UJ 

! 

UJ 

1 

i 

fl 

i 

CO 

UJ 

a 

B 

fl 

UJ 

UJ 

1 

UJ 

UJ 

i 

UJ 

i 
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r— 
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UJ 

s 

UJ 
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UJ 

UJ 

UJ 

i 

UJ 

i 

B 

UJ 

UJ 

fl 

UJ 

UJ 

UJ 

UJ 

n 

UJ 

i 

in 

B 

■ 

UJ 

fl 

UJ 
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I 
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i 

B 
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fl 
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1 
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O 

c 

c 

U”1 

QC 
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o 

r> 

o 

C 

n 

in 

to 

o 
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O 

O 
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«n 
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'7 

m 
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a 

in 
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O' 

m 

C 

O 

O 

in 

aj 

n 

■N 

n 

O 

O 

G 
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IN 
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in 
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Appendix  I:  INDIVIDUAL  BODY  WEIGHT  (g) /FEMALES 


Dose  Animal  ID 

QUayH 

ODayS 

D-ayH 

Day7 

Dayl4 

0  84D00345 

176 

206 

230 

248 

239 

mg/kg/day  84D00355 

166 

210 

243 

263 

266 

84D00357 

179 

211 

238 

261 

259 

84D00358 

173 

204 

238 

250 

251 

84D00362 

166 

181 

229 

252 

259 

84D00365 

166 

193 

225 

233 

234 

84D00367 

169 

207 

236 

247 

246 

84D00369 

168 

191 

212 

227 

231 

84D0037  9 

159 

185 

207 

222 

220 

84D00381 

177 

200 

239 

238 

250 

100  84D00348 

180 

208 

227 

240 

240 

mg/kg/day  84D00351 

170 

191 

221 

229 

224 

84D00353 

179 

193 

211 

230 

233 

84D00361 

172 

198 

225 

246 

253 

84D00364 

160 

182 

207 

222 

220 

84D00368 

167 

202 

232 

245 

247 

84D00370 

183 

218 

239 

253 

258 

84D00375 

177 

205 

1  92 

220 

225 

84D00385 

179 

212 

231 

234 

236 

84D00388 

161 

189 

211 

224 

221 

316  84D00354 

176 

207 

232 

255 

250 

mg/kg/day  84D00356 

164 

184 

203 

202 

207 

84D00363 

176 

204 

233 

238 

252 

84D00376 

188 

217 

251 

262 

267 

84D00382 

182 

208 

230 

237 

233 

84D00383 

171 

203 

231 

247 

246 

84D00384 

185 

212 

251 

264 

219 

84D00386 

171 

207 

243 

245 

257 

84D00387 

171 

193 

218 

214 

210 

84D00389 

170 

198 

224 

235 

231 

1000  84D00346 

172 

195 

219 

219 

211 

mg/kg/day  84D00347 

166 

186 

196 

200 

198 

84D00352 

178 

204 

219 

214 

212 

84D00359 

165 

190 

222 

233 

234 

84D00360 

177 

200 

215 

206 

210 

84D00366 

165 

192 

215 

215 

222 

84D00371 

186 

209 

218 

216 

215 

84D00373 

184 

215 

212 

224 

233 

8  4D00377 

182 

216 

234 

251 

254 

84D00378 

164 

191 

214 

243 

241 
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Appendix  I  (cont.):  INDIVIDUAL  BODY  WEIGHT (g) /MALES 


Dose  Animal  ID 

QUayH 

QDay.5 

DavO 

Day7 

0  84D00308 

172 

222 

278 

321 

327 

mg/kg/day  84D00309 

180 

239 

304 

349 

362 

84D00313 

172 

226 

274 

308 

321 

84D00316 

169 

226 

173 

256 

290 

84D00322 

169 

225 

283 

331 

313 

84D00327 

171 

218 

271 

313 

333 

84D00332 

167 

212 

273 

307 

327 

84D00333 

157 

197 

249 

277 

287 

84D00337 

168 

215 

270 

309 

326 

84D0034 1 

167 

205 

252 

277 

288 

100  84D00300 

166 

216 

263 

299 

313 

mg/kg/day  84D00301 

175 

225 

279 

315 

324 

84D00306 

159 

213 

272 

314 

321 

84D00312 

157 

206 

256 

295 

311 

84D00324 

170 

237 

293 

341 

354 

84D00325 

178 

226 

280 

286 

331 

84D00326 

164 

219 

273 

342 

348 

84D00329 

179 

238 

283 

322 

332 

84D00331 

159 

207 

254 

290 

309 

84D00336 

176 

227 

275 

303 

308 

316  84D00302 

170 

225 

283 

319 

325 

mg/kg/day  84D00304 

159 

209 

260 

302 

320 

84D00310 

164 

214 

272 

301 

332 

84D00314 

179 

229 

277 

316 

332 

84D0031 9 

170 

221 

275 

317 

331 

84D00323 

168 

171 

242 

301 

296 

84D00328 

169 

216 

272 

311 

334 

84D00335 

145 

225 

291 

334 

348 

8000343 

176 

231 

289 

321 

329 

84D00344 

182 

226 

310 

355 

373 

1000  84D00305 

170 

226 

287 

316 

321 

mg/kg/day  84D00307 

172 

221 

280 

316 

328 

84D00311 

172 

223 

278 

310 

323 

84D00318 

167 

229 

290 

324 

342 

84D00320 

175 

231 

283 

317 

328 

84D00330 

169 

216 

282 

313 

325 

84D00334 

176 

225 

284 

320 

339 

84D00338 

174 

225 

281 

320 

323 

84D00340 

167 

217 

272 

304 

318 

84D00342 

177 

193 

256 

298 

319 
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Appendix  J:  INDIVIDUAL  ORGAN  WEIGHTS/FEMALES 


Dose 

Animal 

Liver 

Spleen 

M 

renals 

Kidneys 

iiaaiL 

Oil 

aries 

iicain 

/day 

(85D00-) 

g 

g 

g 

g 

g 

g 

g 

0 

345 

6 

.055 

0 

.488 

0 

.069 

1 

.  630 

0 

.  934 

0 

.  119 

l 

.7  92 

mg /kg 

355 

6 

.  983 

0 

.  634 

0 

.139 

1 

.  930 

0 

.  936 

0 

.194 

l 

.  887 

357 

7 

.439 

0 

.623 

0 

.166 

1 

.  962 

0 

.850 

0 

.192 

l 

.586 

358 

7 

.166 

0 

.575 

0 

.125 

2 

.011 

1 

.049 

0 

.195 

l 

.914 

362 

7 

.721 

0 

.651 

0 

.109 

1 

.  916 

c 

.  925 

0 

.180 

l 

.806 

365 

6 

.515 

0 

.446 

0 

.090 

1 

.799 

c 

.7  99 

0 

.146 

l 

.832 

367 

7 

.290 

0 

.525 

0 

.  126 

1 

.  937 

1 

.121 

0 

.207 

l 

.722 

369 

5 

.925 

0 

.507 

0 

.090 

1 

.516 

0 

.  830 

0 

.  127 

l 

.870 

379 

6 

.371 

0 

.392 

0 

.083 

1 

.714 

0 

.831 

0 

.108 

l 

.507 

381 

6 

.990 

0 

.593 

0 

.081 

1 

.581 

0 

.861 

0 

.144 

l 

.813 

100 

348 

6 

.786 

0 

.452 

0 

.086 

1 

.733 

0 

.888 

0 

.145 

l 

.701 

mg /kg 

351 

6 

.167 

0 

.570 

0 

.070 

1 

.583 

0 

.917 

0 

.148 

l 

.878 

353 

7 

.501 

0 

.505 

0 

.105 

1 

.825 

0 

.817 

0 

.170 

l 

.484 

361 

9 

.403 

0 

.584 

0 

.  110 

2 

.056 

0 

.940 

0 

.240 

l 

.845 

364 

6 

.679 

0 

.476 

0 

.  154 

1 

.733 

0 

.835 

0 

.202 

l 

.642 

368 

6 

.983 

0 

.622 

0 

.121 

1 

.726 

0 

.899 

0 

.208 

l 

.684 

370 

8 

.086 

0 

.619 

0 

.116 

2 

.170 

0 

.974 

0 

.196 

l 

.943 

375 

5, 

.895 

0 

.608 

0 

.157 

1 

.739 

0, 

.902 

0 

.262 

l 

.875 

385 

6. 

.786 

0, 

.545 

0 

.082 

1 

.623 

0, 

.810 

0 

.126 

l 

.880 

388 

6. 

.439 

0 

.506 

0 

.115 

1 

.638 

0, 

.734 

0 

.254 

i 

.552 

316 

354 

7 

.150 

0, 

.460 

0 

.  127 

1 

.795 

0 

.826 

0 

.166 

l 

.795 

mg/ kg 

356 

5, 

.970 

0 

.399 

0 

.  112 

1 

.  489 

0. 

.722 

0 

.143 

i 

.80  4 

363 

7 

.425 

0, 

.645 

0 

.113 

1 

.  828 

0, 

,882 

0 

.173 

l 

.958 

376 

7 

.588 

0. 

.702 

0 

.  114 

1 

.960 

0. 

,  994 

0 

.166 

i , 

.933 

382 

6 , 

.  147 

0. 

.512 

0 

.054 

1 

.710 

0. 

.  805 

0 

.  127 

l 

.780 

383 

7  . 

.526 

0. 

.626 

0 

.120 

.  855 

0. 

,  968 

0 

.220 

n 

.025 

384 

5. 

.241 

0, 

,412 

0 

.069 

1 

.  647 

0. 

.725 

0, 

.151 

i , 

.895 

386 

8. 

.248 

0, 

,654 

0 

.  127 

1 

.879 

0. 

,933 

0, 

.  183 

3  . 

.841 

387 

6, 

,  165 

0. 

,526 

0 

.085 

1 

.  600 

0. 

,678 

0, 

.144 

1  . 

.722 

389 

7. 

.831 

0. 

,532 

0 

.090 

1 

.858 

0. 

940 

0, 

.159 

1  . 

,838 

1000 

346 

5. 

,883 

0. 

,445 

0 

.064 

1 

.364 

0  . 

744 

0. 

.  153 

1  . 

,746 

mg/kg 

347 

5. 

,580 

0. 

,486 

0 

.071 

1 

.  665 

0. 

684 

0. 

,122 

1  . 

,753 

352 

5  . 

570 

0. 

433 

0 

.094 

1 

.601 

0. 

800 

0. 

,135 

1  . 

,785 

359 

7  . 

140 

0  . 

434 

0 

.090 

1 

.810 

0. 

937 

0. 

,186 

1. 

780 

360 

5. 

561 

0. 

505 

0. 

.110 

1 

.532 

0. 

610 

0. 

,164 

1  . 

895 

366 

6. 

549 

0. 

492 

0 

.120 

1 

.836 

0. 

772 

0. 

160 

1  . 

879 

371 

5. 

986 

0. 

459 

0 

.118 

1 

.  574 

0. 

818 

0. 

182 

1  , 

907 

373 

7  . 

432 

0. 

826 

0. 

.  121 

1 

.724 

0  . 

878 

0. 

174 

1  . 

696 

377 

7  . 

253 

0. 

662 

0. 

.  146 

1 

.  873 

0. 

960 

0. 

255 

2. 

065 

378 

7  . 

52  5 

0. 

610 

0  , 

.090 

1 

.811 

0. 

808 

0. 

177 

1 . 

809 
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Appendix  J  (cont.):  INDIVIDUAL  ORGAN  WEIGHTS/MALES 


Dose 

Animal 

Liver 

Snleen 

Adrenals 

Kidnevs  Heart  Testes 

Brain 

/day 

(85D00-) 

g 

g 

g 

g  g  g 

g 

0 

308 

9.814 

0.625 

0.056 

2.929 

1.225 

3.032 

1.939 

mg/ kg 

309 

10.530 

0.799 

0.054 

2.818 

1.140 

2.867 

1.899 

313 

10.313 

0.737 

0 . 106 

2.766 

1.054 

2 . 987 

1.950 

316 

8.145 

0.818 

0.128 

2.433 

1 . 102 

2.818 

1.843 

322 

10.375 

0.817 

0.095 

2.658 

1 . 179 

2.574 

1.971 

327 

10.850 

1.171 

0.181 

2.645 

1.376 

2.873 

2.002 

332 

8.491 

0.661 

0.066 

2.413 

1.087 

2.615 

1.942 

333 

7.803 

0.493 

0.031 

2.185 

0.861 

2.808 

1.925 

337 

9.375 

0.505 

0.048 

2.300 

1.183 

2.714 

1.915 

341 

8.350 

0.630 

0.090 

2.170 

1.022 

2.884 

2.072 

100 

300 

8.754 

0.673 

0.089 

2.320 

1.075 

2.940 

1.955 

mg/ kg 

301 

9.818 

0.716 

0.105 

2.789 

1.276 

2.890 

1 . 902 

306 

9.155 

0.365 

0.010 

2.488 

1.261 

2.733 

1.579 

312 

10.289 

0.901 

0.144 

2.854 

1.273 

2.921 

2.102 

324 

10.945 

0.879 

0.112 

2.833 

1.267 

2.745 

2.018 

325 

10.375 

0.923 

0.190 

3.348 

1.305 

3.198 

1.918 

326 

10.543 

0.944 

0.149 

3.025 

1.331 

2.995 

1.781 

329 

9.696 

0.913 

0.012 

2.580 

1 . 176 

2.953 

1.997 

331 

8.881 

0.702 

0.113 

2 .460 

0.960 

2.623 

1.774 

336 

8.877 

0.839 

0.063 

2.263 

0.980 

3.086 

1.967 

316 

302 

9.795 

0.839 

0.080 

3.037 

1.423 

2.854 

1.926 

mg/ kg 

304 

9.411 

1.003 

0.075 

2.473 

1.354 

2.681 

1.900 

310 

9.939 

0.775 

0.028 

2.657 

1.085 

2.680 

1.794 

314 

9.700 

0.810 

0.062 

2.964 

1.174 

2.959 

1.827 

319 

9.941 

0.780 

0.116 

2.557 

1.566 

2.860 

1.955 

323 

10.153 

0.842 

0 . 138 

2.647 

1.284 

3.059 

2.080 

328 

9.656 

0.721 

0.186 

2.811 

1.293 

2.675 

1.781 

335 

10.890 

0.892 

0.142 

2.941 

1.246 

2.992 

1.801 

343 

10.038 

0.747 

0.099 

2.579 

1.215 

2.710 

1.876 

344 

12.112 

0.851 

0.102 

3.011 

1 .  300 

2 . 653 

1.925 

1000 

305 

9.284 

0.355 

0.336 

2.155 

0 .837 

2.544 

1.567 

mg/ kg 

307 

8.755 

0.666 

0.090 

2.361 

1  .  132 

3.008 

1.860 

311 

9.436 

0.642 

0.084 

2.577 

1.208 

2 . 909 

1.799 

318 

10.218 

0.894 

0.115 

2.696 

1 .270 

3.283 

2.045 

320 

9.090 

0.833 

0 .117 

2.502 

1.062 

2.870 

1.846 

330 

9.241 

0.784 

0.130 

2.661 

1.202 

2.695 

2.111 

334 

9.455 

0.641 

0.050 

2.581 

1.080 

2.895 

1.745 

338 

9.842 

0.563 

0 . 077 

2.980 

1.150 

2.023 

1.868 

340 

8.183 

0.622 

0.056 

2.350 

1 . 133 

2.603 

1.985 

342 

9.101 

0.950 

0.052 

2.623 

1.037 

3.215 

1.939 
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Appendix  K : 


SERUM  ELECTROLYTE  LEVELS /FEMALES 


ftnimal 

(85D00-) 


0 

mg/  kg 


100  348 

mg /kg  351 


316 
mg /kg 


1000 
mg /kg 


.  _  ^  rairiiim  phn.qphorua  Hagns-siaim 

P.otassxum  ^gTdi  mg/dl 

mg/dl  mEq/L  mEq/L  mg/dl  mg/ a 


*Ii  sufficient  sample 


10.51 
11.50 
11.34 
10 .85 
10.05 
10.83 
11.25 
10.41 
11.02 
10.03 


12.29 

10.12 


9.62 

10.52 


12.35 

8.74 


10.30 

8.88 


11.22 

10.59 

11.04 

10.84 

11.54 

11.15 

10.15 
10.96 
10.89 
11.27 


8.65 

10.95 
12.17 
10.82 

11.95 

12.20 

8.88 

10.02 

10.21 

11.36 


11.32 

11.42 

11.16 


11.45 

11.87 

11.21 


10.68 
10 . 93 
9.75 

10.30 
11 . 43 

11.31 


9.99 

10.68 

9.03 

11.07 

9.20 

11.29 


10.39 
10.02 
10 . 63 
10.80 

10.48 
11.08 
10.29 
10.58 
10.33 
11 .16 


10.09 
10.12 
11.37 

10.14 

9.48 
9.05 
8  .  97 


3.33 
3.32 
3.59 
3.54 
3 . 42 
3.26 
2.63 
3.09 
3.54 
3.48 


3.26 
2.78 
2.93 

3.14 

3.48 
2 . 47 

3 . 14 
2 . 60 
2.73 
3.08 


U'f 


ft 

$ 

!'! 

jl 


A 


»*.  I 
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Appendix  K  (cont) :  SERUM  ELECTROLYTE  LEVELS /MALES 


Dose  Animal  Sodium  Potassium  Chloride  Calcium  Phosphorus  Magnesium 
/day  (85D00-)  mg/dl  mEq/L  mEq/L  mg/dl  mg/dl  mg/dl 


0 

mg/kg 


100 
mg /kg 


316 
mg/ kg 


1000 
mg/ kg 


308 

195 

10.68 

114 

12.72 

15.61 

3.46 

309 

161 

6.32 

118 

12.27 

14.58 

3.19 

313 

180 

7.75 

111 

11.52 

14.75 

2.72 

316 

194 

8.07 

114 

12.15 

14.15 

3.26 

322 

155 

5.93 

118 

13.15 

15.74 

2.99 

327 

175 

7.00 

105 

11.12 

12.45 

2.90 

332 

179 

7.77 

109 

11.07 

13.31 

3.15 

333 

192 

9.56 

110 

12 .13 

15.58 

4.53 

337 

208 

9.14 

116 

11.92 

13.50 

3.28 

341 

— 

— 

112 

11.88 

13.75 

3.20 

300 

181 

7.26 

111 

11.20 

12.28 

2.81 

301 

192 

6.98 

114 

11.21 

12.21 

2.28 

306 

161 

6.63 

117 

11.77 

13.45 

2.98 

312 

176 

7.15 

11.06 

13.90 

3.01 

324 

176 

7.00 

101 

10.90 

13.34 

2.93 

325 

183 

8.45 

108 

11.02 

14.12 

3.20 

326 

178 

•’.65 

106 

11.05 

12.49 

2.86 

329 

186 

7.12 

110 

11.30 

13.30 

3.56 

331 

187 

8.70 

111 

11.54 

15.01 

4.08 

336 

201 

7.91 

111 

11.27 

13.52 

3.11 

302 

185 

8.86 

113 

11.48 

13.24 

2.54 

304 

182 

8.19 

115 

11.26 

12.42 

2 . 92 

310 

149 

5.89 

117 

12.42 

14.65 

2.86 

314 

181 

7.31 

112 

11.37 

12.91 

2.75 

319 

191 

8.40 

114 

11.78 

15.16 

3.36 

323 

169 

6.81 

100 

11.21 

12.06 

2.96 

328 

177 

8.12 

107 

10.99 

12.76 

3.18 

335 

171 

7.19 

99 

10.80 

12.26 

2.76 

343 

187 

8.37 

109 

12.65 

15.50 

3.39 

344 

189 

7.95 

116 

12.12 

14.83 

2.70 

305 

155 

5.73 

115 

11.17 

11.86 

2.46 

307 

200 

7.86 

123 

11.77 

12.84 

2.80 

311 

151 

6.60 

120 

12.72 

11.65 

3.15 

318 

193 

7.12 

115 

11.93 

15.75 

3.45 

320 

154 

5.74 

111 

11.81 

13.58 

2.99 

330 

175 

6.71 

104 

10.60 

11.75 

2.77 

334 

159 

6.67 

112 

11.62 

15.19 

3.42 

338 

161 

5.59 

115 

11.57 

12.62 

2.87 

340 

161 

5.85 

116 

10.98 

13.35 

2.62 

342 

181 

7.83 

107 

10.96 

12.36 

3.10 
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Appendix  L:  SERUM  BIOCHEMISTRIES/FEMALES 


Dose  Animal 

(85D00-) 


Trigly-  Choles- 
cecides  terol 
mg/dl  mg/dl 


Creati-  Blood  Urea  Uric 

Glucose  _ nine.  Nitrogen  Acid 

mg/dl  mg/dl  mg/dl  mg  Ml 


mg/kg/day 


100 

mg/kg/day 


316 

mg/kg/day 


1000 

mg/kg/day 


345 

74 

.  40 

86 

.27 

116 

.38 

0 

.74 

18 

.  11 

'7 

.  Cl 

355 

66 

.95 

83 

.22 

216 

.47 

0 

.84 

21 

.31 

3 

.43 

357 

59 

.42 

73 

.50 

174 

.82 

0 

.77 

18 

.40 

2 

.  42 

358 

82 

.54 

107 

.70 

168 

.76 

0 

.66 

14 

.  97 

2 

.  72 

362 

40 

.39 

82 

.23 

182 

.71 

0 

.  64 

15 

.  42 

1 

.80 

365 

64 

.24 

77 

.51 

152 

.30 

0 

.58 

21 

.  48 

C. 

.  23 

367 

74 

.55 

93 

.  68 

169 

.51 

0 

.  87 

18 

.85 

3 

.38 

369 

53 

.50 

64 

.75 

106 

.31 

0 

.52 

18 

.  73 

2 

.34 

379 

75 

.90 

90 

.  19 

242 

.94 

0 

.  66 

12 

.41 

2 

.38 

381 

44 

.78 

62 

.  68 

154 

.32 

0 

.63 

14 

.  40 

X 

.96 

348 

57 

.35 

84 

.93 

133 

.52 

0 

.77 

21 

.06 

2 

.40 

351 

75 

.04 

69 

.26 

130, 

.78 

0 

.77 

19 

.66 

2 

.  67 

353 

81 

.  1 1 

85 

.  48 

185 

.05 

0 

.83 

17 

.20 

2 

.91 

361 

58 

.87 

84 

.19 

152 

.41 

0 

.74 

20, 

.22 

n 

L.  , 

.42 

364 

53 

.78 

84 

.68 

212 

.19 

0 

.62 

17. 

.  61 

3 

.21 

368 

106. 

.35 

103 

.30 

145 

.65 

0 

.74 

19, 

.34 

2 

.48 

370 

57, 

.04 

77 

.26 

202, 

.71 

0 

.50 

14  , 

.99 

1 

.39 

375 

59. 

.49 

87 

.22 

161, 

.69 

0, 

.75 

16. 

.97 

3, 

.24 

385 

51, 

.68 

85 

.22 

250, 

.94 

0, 

.72 

17. 

.75 

3. 

.74 

388 

55. 

.25 

104 

.  44 

161, 

.13 

0, 

.59 

18, 

.75 

2, 

.69 

354 

85. 

.99 

93. 

.  43 

174  . 

,  40 

0, 

.78 

21 . 

.89 

3, 

.43 

356 

81. 

,57 

78 

.07 

138  , 

.29 

0. 

.89 

21 , 

87 

2. 

.56 

363 

61. 

,41 

67  . 

.  64 

149. 

.  17 

0. 

.72 

21  . 

.17 

4  . 

.05 

376* 

382 

40. 

,71 

78  , 

.94 

158  . 

.83 

0. 

,  64 

17  . 

.89 

2. 

.  67 

383 

51. 

,37 

84  . 

.61 

215. 

93 

0  . 

,  67 

20. 

.38 

5. 

.02 

384 

51 . 

.09 

61  , 

.  45 

101 , 

,29 

0. 

,72 

17  . 

.23 

1 . 

.41 

386 

46. 

.47 

78 

.61 

166. 

,76 

0. 

.59 

14. 

.98 

3. 

.94 

387 

46  . 

41 

90  . 

.  47 

202  . 

,22 

0. 

62 

14  . 

,30 

2  , 

.93 

389 

64  . 

63 

82  . 

,60 

221. 

90 

0 

70 

16. 

,53 

3, 

32 

346 

74  . 

97 

89. 

19 

171 . 

34 

0  . 

87 

18  . 

87 

2  . 

79 

347 

58  . 

89 

84  . 

66 

166. 

54 

0. 

66 

15. 

41 

1 . 

78 

352 

— 

— 

— 

231. 

18 

-- 

15. 

44 

O 

6  . 

73 

359 

66. 

75 

70  , 

54 

156. 

48 

0. 

71 

25. 

81 

2  . 

18 

360 

48. 

27 

62  . 

43 

137. 

46 

0. 

69 

19. 

83 

2. 

61 

366 

58. 

15 

83. 

25 

176. 

46 

0. 

66 

17  . 

58 

1  . 

49 

371 

69. 

38 

65  . 

69 

179. 

81 

0. 

50 

19. 

27 

3. 

41 

373 

48  . 

68 

69  . 

70 

262. 

15 

0. 

59 

13  . 

80 

O 

13 

377 

42. 

54 

75  . 

65 

181. 

39 

0. 

7  4 

18  . 

16 

2  . 

67 

378 

44. 

7  8 

93. 

59 

147. 

87 

0. 

67 

18  . 

22 

2  . 

36 

* Ir sufficient  sample  collected. 


1 
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Appendix  L  (cont) :  SERUM  BIOCHEMISTRIES /FEMALES  (cont) 


Dose 

Animal 

(85D00-) 

Albumin 

g/dl 

Globulin 

g/dl 

Total 

Protein 

g/dl 

Total 

Bilirubin 

mg/dl 

Serum 

Iron 

Hg/dl 

0 

345 

3.12 

2.67 

5.79 

1.00 

329 

mq/kq/day 

355 

— 

— 

5.65 

0.60 

292 

357 

— 

— 

6.33 

0.50 

316 

358 

3.07 

3.26 

6.33 

0.70 

243 

362 

2.80 

3.00 

5.80 

0.50 

292 

365 

2.79 

2.58 

5.37 

0.80 

259 

367 

3.02 

2.74 

5.76 

0.70 

423 

369 

3.02 

2.65 

5.67 

0.80 

149 

379 

2.71 

2.75 

5.46 

0.80 

332 

381 

2.86 

2.65 

5.51 

0.60 

298 

100 

348 

3.21 

2.85 

6.06 

0.50 

228 

mq/kq/day 

351 

3.00 

2.44 

5.44 

0.70 

319 

353 

3.41 

2.76 

6.17 

0.70 

447 

361 

3.08 

2.73 

5.81 

0.50 

240 

364 

3.09 

2.88 

5.97 

0.50 

— 

368 

3.13 

2.94 

6.07 

0.60 

393 

370 

3.32 

2.52 

5.84 

0.50 

252 

375 

3.01 

2.76 

5.77 

0.60 

322 

385 

3.41 

2.78 

6.19 

0.80 

429 

388 

2.94 

2.84 

5.78 

0.60 

319 

316 

354 

2.94 

2.74 

5.68 

0.60 

405 

mq/kq/day 

356 

3.42 

2.68 

6.10 

0.60 

240 

363 

376* 

3.29 

2.88 

6.17 

0.50 

222 

382 

3.19 

2.91 

6.10 

0.80 

353 

383 

2.94 

2.75 

5.69 

0.70 

365 

384 

2.41 

2.09 

4.50 

0.70 

505 

386 

2.95 

2.33 

5.28 

0.60 

246 

387 

3.22 

2.63 

5.85 

0.70 

273 

389 

3.25 

2.77 

6.02 

0.80 

380 

1000 

346 

3.04 

2.76 

5.80 

0.60 

295 

mq/kq/day 

347 

2.87 

2.54 

5.41 

0.60 

435 

352 

— 

— 

5.62 

1.20 

— 

359 

3.45 

2.71 

6.16 

0.60 

371 

360 

3.14 

2.69 

5.83 

0.70 

295 

366 

3.23 

2.68 

5.91 

0.50 

383 

371 

3.07 

2.45 

5.52 

0.80 

314 

373 

3.15 

2.45 

5.60 

0.70 

219 

377 

3.06 

2.64 

5.70 

0.60 

362 

378 

3.13 

2.70 

5.83 

0.60 

234 

insufficient  sample  collected. 
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Appendix  L  (cont) :  SERUM  BIOCHEMISTRIES/MALES 


Trigly-  Choles-  Creati-  Blood  Urea  Uric 

Animal  ce  rides  terol  Glucose  nine  ....Nitrogen-  Acid 

(85D00-)  mg/dl  mg/dl  mg/dl  mg/dl  mg/dl  mg/dl 


0 

mg/kg/day 


100 

mg/kg/day 


316 

mg/kg/day 


1000 

mg/kg/day 


308 

77 

.26 

77 

.48 

200.51 

0.57 

16 

.09 

2 

.43 

309 

61 

.09 

74 

10 

122.73 

0.61 

17 

.11 

T 

J. 

.30 

313 

67 

.00 

76 

.34 

163.36 

0.52 

16 

.07 

1 

.31 

316 

91 

.35 

77 

.74 

7  9.22 

0.51 

15 

82 

2 

.11 

322 

96 

94 

75 

62 

185.43 

0.50 

17 

.59 

1 

.50 

327 

92 

.34 

84 

.34 

158.29 

0.45 

14 

97 

1 

.77 

332 

49 

.63 

52 

.03 

157 . 11 

0.49 

14 

.26 

1 

.48 

333 

71 

.30 

58 

.20 

177.17 

0.68 

17 

.43 

3 

.80 

337 

106 

.33 

63 

99 

170.95 

0.56 

18 

.11 

2 

.38 

341 

102 

.43 

63 

95 

236.85 

0.57 

16 

.71 

2 

.78 

300 

61 

84 

63 

72 

127.51 

0.74 

20 

.70 

1 

.90 

301 

65 

91 

56 

99 

159.57 

0.64 

16 

.63 

1 

.09 

306 

85 

40 

53 

.69 

157.14 

0.61 

15 

.56 

2 

.05 

312 

95 

69 

69 

33 

109.04 

0.52 

16 

.27 

2 

.18 

324 

62 

18 

69 

99 

161.31 

0.53 

17 

.36 

1 

.45 

325 

72 

.32 

62 

37 

160.13 

0.52 

18 

.16 

2 

.31 

326 

53 

83 

62 

57 

170.47 

0.48 

18 

43 

1 

.48 

329 

76 

14 

73 

88 

203.13 

0.51 

13 

63 

1 

r- 

CO 

331 

71 

16 

66 

02 

126.89 

1.34 

31 

12 

1 

97 

336 

82 

83 

49 

91 

207.20 

0.57 

15 

63 

2 

22 

302 

71 

59 

67 

69 

151.42 

0.58 

16 

42 

2 

49 

304 

90 

16 

78 

62 

125.61 

0.63 

18 

85 

2 

14 

310 

84 

12 

64 

31 

181.53 

0.59 

14 

00 

1 

32 

314 

112 

93 

84 

50 

125.74 

0.60 

22 

56 

1 

43 

319 

64 

63 

68 

41 

199.68 

0.66 

19 

35 

2 

24 

323 

75 

61 

50 

42 

213.09 

0 . 49 

15 

43 

2 

69 

328 

76 

28 

65 

44 

176.87 

0.45 

17 

12 

2 

73 

335 

61 

05 

52 

28 

219.08 

0.61 

13 

87 

1 

65 

343 

109 

08 

55 

17 

213.92 

0.65 

15 

55 

2 

96 

344 

91 

47 

53 

37 

214.69 

0 . 65 

18 

96 

2 

31 

305 

101 

38 

65 

17 

165.96 

0.60 

17 

41 

1 

09 

307 

68 

37 

66 

00 

150.73 

0.69 

21 

44 

1 

67 

311 

122 

67 

70 

72 

203.50 

0.56 

20. 

24 

3 

11 

318 

131 

29 

70 

97 

145.16 

0.70 

18. 

11 

1 

79 

320 

67 

88 

51 

61 

175.64 

0.58 

15. 

09 

2. 

05 

330 

103. 

00 

61 

30 

117.60 

0.48 

13. 

70 

1. 

80 

334 

97 

85 

85 

12 

196.51 

0.61 

14. 

37 

1. 

83 

338 

210 

91 

77 

19 

197.86 

0.42 

14 

28 

2. 

22 

340 

90. 

36 

68 

68 

150.06 

0.47 

19. 

12 

1. 

31 

342 

78 

81 

59. 

50 

118.69 

0.50 

16. 

44 

1 

98 

I 

| 

ft 

I 

S 

1- 

I 

! 

! 


i 

I 

i 


I 


I 
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Appendix  L  (cont) :  SERUM  BIOCHEMISTRIES/MALES  (cont) 


Dose 

Animal 

(85D00-) 

Alhumin 

g/dl 

Globulin 

g/dl 

Total 

Protein 

g/dl 

Total 

Bilirubin 

mg/dl 

Serum 

Iron 

Hg/dl 

0 

308 

2.87 

3.06 

5.93 

0.65 

255 

mq/kq/day 

309 

2.97 

3.10 

6.07 

0.46 

167 

313 

2.50 

2.95 

5.45 

0.8b 

109 

316 

2.50 

2.92 

5.42 

0.87 

106 

322 

2.77 

2.67 

5.44 

0.76 

136 

327 

2.56 

2.96 

5.52 

0.85 

149 

332 

3.18 

2.71 

5.89 

0.76 

133 

333 

2.91 

2.84 

5.75 

0.69 

121 

337 

3.29 

3.21 

6.50 

0.55 

122 

341 

2.49 

3.20 

5.69 

0.37 

— 

100 

300 

3.15 

2.66 

5.81 

0.80 

286 

mq/kq/day 

301 

2.74 

2.74 

5.48 

0.52 

160 

306 

2.57 

3.13 

5.70 

0.84 

194 

312 

2.64 

2.59 

5.23 

0.65 

112 

324 

2.47 

3.01 

5.48 

0.62 

158 

325 

2.48 

2.71 

5.19 

0.58 

182 

326 

2.52 

2.57 

5.09 

0.47 

146 

329 

2.99 

3.05 

6.04 

0.74 

121 

331 

3.03 

2.71 

5.74 

0.66 

185 

336 

2.62 

2.81 

5.43 

0.54 

103 

316 

302 

2.50 

3.10 

5.60 

0.77 

152 

mq/kq/day 

304 

2.38 

3.22 

5.60 

0.97 

155 

310 

3.19 

2.82 

6.01 

0.76 

216 

314 

2.63 

2.73 

5.36 

0.43 

126 

319 

2.62 

2.78 

5.40 

0.74 

182 

323 

2.94 

2.68 

5.62 

0.53 

216 

328 

2.62 

2.69 

5.31 

0.69 

191 

335 

3.19 

3.10 

6.29 

0.43 

109 

343 

3 . 04 

2.63 

5.67 

0.46 

126 

344 

2 . 85 

3.02 

5.87 

0.60 

— 

1000 

305 

2.17 

3.11 

5.28 

0.95 

233 

mg/kg/day 

307 

2 . 66 

3.64 

6.30 

0.66 

176 

311 

2.73 

2.76 

5.49 

0.64 

200 

318 

2.60 

2.77 

5.37 

0.62 

146 

320 

2.73 

2.64 

5.37 

0.57 

261 

330 

2.79 

2.89 

5.68 

0.50 

176 

334 

2.70 

2.85 

5.55 

0.51 

109 

338 

2.68 

2.50 

5.18 

0.37 

190 

340 

2.58 

2.67 

5.25 

0.63 

122 

342 

2.67 

2.30 

4 . 97 

0.46 

139 

I  .U'.V.  I'l.t  <  *  i,  v.«  t. 
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W\W\*TOirwYnr\/irLnt  irw  ir»  v 


Morgan  et  al--54 


Appendix  M:  ENZYME  ACTIVITIES /FEMALES 


Dose 

(mg/kg/day) 

Animal 

(85D00-) 

AST  * 

(IU) 

ALT* 

(IU) 

LDH* 

(IU) 

CEK*_ 

(IU) 

AEi 

(IU) 

0 

345 

95.39 

32.8 

646.68 

286.24 

66.23 

355 

74 . 66 

30.5 

570.72 

240 . 84 

55.88 

357 

94.33 

28.3 

470.63 

305.16 

56.22 

350 

83 . 42 

28.7 

915.93 

317 . 64 

56.50 

362 

57 . 78 

24 . 8 

379.33 

172.08 

62. 13 

365 

132.31 

34 . 1 

680.16 

896.21 

63.56 

367 

70.63 

29.5 

324.12 

199.33 

95.56 

369 

119.04 

32.7 

712.31 

326.16 

55.90 

379 

81.19 

26.4 

502.70 

298.06 

71.82 

381 

67.03 

26.4 

493.84 

167.30 

57.34 

100 

348 

79.98 

35.0 

397.90 

205.24 

68.63 

351 

90.33 

26.7 

763.23 

303.08 

78.52 

353 

68.83 

33.3 

432.36 

351  .  72 

111.16 

361 

66.51 

26 . 8 

303.79 

246.57 

51.39 

364 

96.86 

28.7 

676.79 

290.00 

74.25 

368 

96.36 

29.6 

367.09 

88.70 

370 

64.17 

26.7 

532.45 

266.09 

61 . 94 

375 

73.33 

35.9 

236.26 

247.34 

61.73 

385 

83.16 

28.6 

403.67 

318.42 

83.77 

388 

84.28 

26.0 

344.30 

282.93 

68.65 

316 

354 

71.17 

28.6 

605.82 

206.16 

94.48 

356 

74.32 

30.3 

546.31 

321.55 

G1.85 

363 

376t 

60.92 

28 . 1 

315.32 

266.09 

46.24 

382 

72.32 

21.6 

547.30 

195.26 

69.90 

303 

61.34 

29.5 

131.25 

175.84 

42.03 

384 

78.96 

31 .8 

442 . 92 

130 . 69 

51.97 

386 

70.15 

29.2 

412.11 

227.54 

54.86 

387 

42.28 

22.3 

130.34 

116.94 

51.09 

389 

72.59 

26.5 

473.93 

256.84 

67.47 

1000 

346 

89  .  15 

34.3 

839.20 

253.32 

60.65 

347 

79 . 38 

29.4 

745 . 30 

222 . 09 

60.37 

352 

134.19 

28.7 

649.22 

409.29 

67.11 

359 

74.14 

24.5 

697.26 

279.87 

59.13 

360 

69.00 

26.1 

394.59 

211.58 

55.24 

366 

81.09 

28.8 

811.13 

401.28 

60.67 

371 

158.94 

38.8 

780.39 

101.35 

373 

77.74 

26.8 

360.06 

240 .41 

70 .18 

377 

50 . 12 

28.0 

102.34 

191 .07 

89.72 

378 

60.22 

24.5 

290.35 

154.29 

43.35 

*  A,  T=-Aspartate  Amino-transferase;  ALT=Alanine  Amino-transferase;  LDH= 
Lactate  Dehydrogenase;  CPK=Creatine  Phosphokinase;  AP^Alkaline  Phosphatase 
tlnruf ficient  sample  collected. 
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Appendix  M  (cont)  :  ENZYME  ACTIVITIES/MALES 


Dose 

(mg/kg/day) 

Animal 

(85D00-) 

AST* 

(IU) 

ALT* 

(IU) 

LDH* 

(IU) 

QZiLl 

(IU) 

AP* 

(IU) 

0 

308 

86.52 

31.5 

263.13 

227 . 68 

174.22 

309 

91.33 

48.3 

864.94 

261.69 

140.69 

313 

88.80 

37.2 

742.34 

174.82 

116.07 

316 

118.21 

35.2 

710.83 

369.34 

106.19 

322 

81.31 

33.3 

527.11 

226.14 

123.25 

327 

82.47 

29.5 

701.26 

246.18 

104.18 

332 

77.81 

31.3 

587.81 

283.25 

136.26 

333 

65.56 

37.1 

323.97 

210.59 

156.79 

337 

92.18 

38.7 

818 . 80 

299.95 

145.36 

341 

63.40 

24.1 

416.61 

147.60 

94.00 

100 

300 

71.24 

29.9 

343.11 

205.53 

101.51 

301 

64.97 

28.6 

408.52 

193.36 

172.65 

306 

94.08 

31.6 

672.71 

245.06 

148.73 

312 

65.66 

34.1 

397.62 

146.65 

94.36 

324 

86.00 

32.7 

774.91 

261.27 

88.24 

325 

73.70 

32.2 

585.00 

258.88 

133.21 

326 

68.27 

28.6 

478.51 

172.57 

95.14 

329 

82.89 

28.7 

680.45 

205.70 

129.18 

331 

80.40 

30.7 

540.90 

161.25 

148.77 

336 

83.68 

26.8 

772.80 

283.35 

92.03 

316 

302 

60.86 

28.0 

315.39 

127.35 

86.76 

304 

75.93 

41.0 

331.71 

136.35 

151.58 

310 

85.85 

41.2 

799.46 

240.98 

117.23 

314 

113.75 

33.4 

742.76 

323.83 

137.18 

319 

78.70 

32.2 

591.12 

224.97 

144.14 

323 

78.63 

37.5 

734.46 

249.49 

177.52 

328 

60.94 

31.8 

272.42 

130.51 

135.48 

335 

111.36 

32.0 

314.55 

381.69 

183.94 

343 

66.70 

23.4 

232.89 

278.99 

117.84 

344 

70.74 

32.5 

217.20 

250.08 

162.01 

1000 

305 

100.38 

29.2 

761.68 

344.90 

119.28 

307 

76.70 

36 . 4 

410.77 

230.25 

140.15 

311 

69.93 

29.6 

640.28 

186.15 

136.18 

318 

95.31 

38.3 

872.40 

301.96 

199.42 

320 

58 .14 

30.3 

220.23 

115.42 

97.89 

330 

85.30 

33.6 

693.40 

201.00 

139.00 

334 

94.06 

29.5 

910.66 

319.23 

139.19 

338 

93.96 

30.7 

735.87 

237.92 

103.14 

340 

63.70 

34.7 

425.26 

138.11 

112.86 

342 

57 . 85 

30.9 

267.49 

118.06 

163.57 

*  AST=Aspartate  Amino-transferase;  ALT=Alanine  Amino-transferase;  LDH= 
Lactate  Dehydrogenase;  CPK-Creatine  Phosphokinase;  AP=Alkaline  Phosphatase 
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Appendix  N:  HEMATOLOGY  DATA/FEMALES 


RBC 


Dose 

Animal  ID  Count 

HGB 

HCT 

MCV 

MCH 

MOi£ 

xl06/nl 

g/dl 

% 

n3 

pg 

% 

0 

85D00345 

6.15 

16.2 

45.8 

56 

19.9 

34.8 

mg/kg/day 

85D00355 

7.11 

15.4 

42.7 

60 

21.7 

35.5 

85D00357 

7.61 

15.5 

42.4 

55 

20.6 

36.1 

85D00358 

7.34 

15.5 

43.4 

59 

21.3 

35.3 

85D00362 

7.24 

14.5 

41.3 

57 

20.2 

34.7 

85D00365 

5.11 

16.2 

44.6 

55 

20.1 

35.8 

85D00367 

7.16 

15.1 

42.7 

59 

21.2 

34.9 

85D00369 

8.43 

16.7 

45.4 

54 

19.9 

36.2 

85D00379 

7.35 

15.3 

42.3 

57 

20.8 

35.6 

85D00381 

7.71 

15.9 

44.2 

57 

20.6 

35.5 

100 

85D00348 

7.79 

15.4 

42.9 

55 

19.9 

35.4 

mg/kg/day 

85D00351 

6.82 

15.4 

43.2 

55 

19.8 

35.2 

85D00353 

85D00361* 

7.63 

15.0 

42.4 

55 

19.8 

34.9 

85D00364 

7.50 

14.7 

41.8 

55 

19.7 

34.8 

85D00368 

7.83 

15.6 

43.8 

56 

20.1 

35.1 

85D00370 

7.39 

14.8 

41.4 

56 

20.1 

35.2 

85D00375 

7.85 

15.6 

43.0 

55 

20.1 

35.9 

85D00385 

7.74 

15.3 

41.2 

53 

19.9 

36.6 

85D00388 

6.89 

15.6 

39.2 

57 

22.7 

39.2 

316 

85D00354 

7.59 

15.2 

41.7 

55 

20.1 

35.8 

mg/kg/day 

85D00356 

7.66 

15.5 

42.8 

56 

20.3 

35.7 

85D00363 

8.54 

17.2 

48.9 

57 

20.3 

34.6 

85D00376 

7.82 

15.4 

43.1 

55 

19.8 

35.3 

85D00382 

7.78 

15.7 

44.0 

56 

20.4 

35.4 

85D00383 

6.91 

14 . 9 

37.9 

55 

21.7 

38.8 

85D0038  4 

7.25 

14.9 

39.4 

54 

20.6 

37.2 

85D00386 

7.47 

15.6 

43.2 

58 

20.9 

35.5 

85D00387 

7.02 

15.4 

42.5 

53 

19.3 

35.8 

85D00389 

8.22 

16.7 

46.3 

56 

20.4 

35.6 

1000 

85D00346 

8.25 

15 . 8 

44.5 

54 

19.3 

35.1 

mg/kg/day 

85D00347 

7.29 

13.9 

38.9 

53 

19.2 

35.2 

85D00352 

6.81 

13.5 

37.3 

54 

19.9 

35.5 

85D00359 

7.54 

15.1 

41 .7 

55 

20.1 

35.6 

85D00360 

7.90 

15 . 4 

44 . 0 

55 

19.6 

34 . 6 

85D00366 

6.86 

13.8 

38.3 

56 

20.2 

35.4 

85D00371 

85D00373* 

8.03 

15.4 

43 . 4 

54 

19.4 

35.0 

85D00377 

7.81 

15.6 

43.0 

55 

20.1 

35.8 

85D00378 

7 .46 

15.5 

41.9 

56 

20.9 

36.5 

•Sample  clotted. 
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Appendix  N  (conk) :  HEMATOLOGY  DATA/FEMALES  (cont) 


Plate-  WBC  Neutro-  Lympho-  Eosino-  Mono- 


Dose 

Animal  ID 

lets 

xl06/Hl 

Qsm nL 
xl03/Hl 

phils 

% 

cytea 

% 

phil3 

% 

cytes 

% 

0 

85D00345 

1748 

7.1 

12 

84 

2 

2 

mg/kg/day 

85D00355 

1172 

4.9 

15 

81 

2 

2 

85D00357 

856 

4.1 

— 

— 

- 

- 

85D00358 

1254 

5.3 

20 

77 

1 

2 

85D00362 

1346 

7.1 

24 

72 

2 

2 

85D00365 

1206 

5.3 

15 

82 

1 

2 

85D00367 

1238 

6.6 

8 

88 

2 

2 

85D00369 

1540 

7.0 

12 

83 

2 

3 

85D00379 

880 

7.1 

12 

86 

1 

1 

85D00381 

1122 

5.6 

16 

79 

3 

2 

100 

85D00348 

1410 

5.8 

18 

79 

2 

1 

mg/kg/day 

85D00351 

1164 

4.0 

18 

80 

0 

2 

85D00353 

85D00361* 

1266 

4.5 

12 

87 

1 

0 

85D00384 

1224 

2.9 

11 

87 

1 

1 

85D00368 

1378 

8.2 

7 

91 

0 

2 

85D00370 

1106 

5.6 

8 

90 

0 

2 

85D00375 

1234 

3.3 

7 

89 

2 

2 

85D00385 

1152 

5.0 

10 

88 

1 

1 

85D00388 

1146 

4.6 

10 

90 

0 

0 

316 

85D00354 

1486 

5.5 

12 

85 

1 

2 

mg/kg/day 

85D0C356 

1552 

3.7 

18 

82 

2 

2 

85D00363 

1270 

6.9 

11 

87 

0 

2 

85D00376 

1278 

9.5 

14 

82 

2 

2 

85D00382 

1182 

5.8 

14 

82 

2 

2 

85D00383 

1014 

5.1 

9 

88 

2 

1 

85D00384 

922 

8.9 

7 

89 

2 

2 

85D00386 

1276 

5.8 

12 

85 

2 

1 

85D00387 

1950 

4.3 

9 

89 

0 

2 

85D00389 

1258 

9.4 

13 

82 

2 

3 

1000 

85D00346 

1162 

4.1 

10 

86 

2 

2 

mg/kg/day 

85D00347 

1248 

5.2 

11 

86 

2 

1 

85D00352 

522 

3.7 

11 

87 

1 

1 

85D00359 

1270 

4.9 

9 

89 

1 

1 

85D00360 

1382 

5.0 

28 

69 

1 

2 

S5D00366 

1098 

6 . 4 

5 

91 

2 

2 

85D00371 

85D00373* 

1178 

6.2 

16 

81 

2 

1 

85D00377 

1160 

7.7 

6 

91 

1 

2 

85D00378 

1372 

4  .  9 

8 

90 

1 

1 

♦Sample  clotted. 
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Appendix  N  (cont)  :  HEMATOLOGY  DATA/MALES 


Dose 

RBC 

Animal  ID  Count 

HGB 

HCT 

MCV 

MCH 

MCHC 

xio6/m 

g/dl 

% 

H3 

P3 

% 

0 

85D00308 

7.79 

16.0 

45.9 

59 

20.6 

34.4 

mq/kq/day 

85D00309 

7.10 

14.8 

42.1 

59 

20.9 

34.6 

85D00313 

6.80 

14.2 

41.2 

60 

21.0 

34.0 

85D00316 

6.85 

14 . 8 

42 . 9 

62 

21.5 

33.9 

85D00322 

7.23 

14.4 

41.0 

56 

20.0 

34.7 

85D00327 

7.19 

14  .  8 

44.8 

62 

20.6 

32.5 

85D00332 

7.42 

14  .  6 

42.2 

57 

19.8 

34.2 

85D00333 

8.28 

17 . 1 

49.0 

59 

20.8 

34.5 

85D00337 

7.58 

15.8 

45.5 

60 

21.0 

34.3 

85D00341 

7.21 

16  .  1 

44.2 

61 

22.4 

35.9 

100 

85D00300 

7.55 

15.7 

45.1 

60 

20.9 

34.2 

mq/kq/dav 

85D0030 1 

7.53 

15.4 

43.9 

58 

20.6 

34 . 6 

85D0030  6 

7.59 

15.2 

43.8 

57 

20.1 

34.3 

85D00312 

5.89 

14.0 

41.8 

60 

20.4 

32.9 

85D00324 

7.42 

15.2 

43.9 

59 

20.6 

34.2 

85D00325 

7.25 

14.8 

42.8 

59 

20.5 

34.1 

85D00326 

7.00 

15.5 

42.4 

60 

22.2 

35.9 

85D00329 

7.77 

16.5 

48.4 

62 

21.3 

33.6 

85D00331 

6.69 

15.5 

44.0 

57 

20.3 

34.7 

85D00336 

7.20 

15.5 

45.0 

62 

21.7 

34.0 

316 

85D00302 

7.28 

15.1 

42.4 

53 

20.8 

35.1 

mq/kq/day 

85D00304 

6.98 

14.7 

41.4 

59 

21.2 

35.1 

85D00310 

7.37 

16.0 

45.7 

62 

21.8 

34.4 

85D00314 

6.90 

13.8 

39.7 

57 

20.1 

34.2 

85D0031 9 

7.43 

15.3 

44.5 

60 

20.6 

33.9 

85D00323 

7.55 

15.7 

44.9 

59 

20.9 

34 . 4 

95D00328 

85D00335* 

7.20 

14.3 

42.5 

58 

19.8 

33.1 

85D00343 

7.89 

16.0 

47.8 

60 

20.4 

33.0 

85D0034  4 

7.82 

16.2 

47.7 

61 

20.3 

33.5 

1000 

85D00305 

7.07 

15.3 

44 . 9 

63 

21.7 

33.5 

mg/kg/day 

85D00307 

7.07 

14.5 

41.7 

59 

20.7 

34.4 

85D00311 

7.21 

14.6 

42.9 

59 

20.4 

33.6 

85D00318 

7.34 

15.9 

46.1 

63 

21.7 

34  0 

85D00320 

7.72 

15.1 

45.2 

58 

19.7 

33.0 

85D00330 

7.78 

15.6 

44.6 

57 

20.2 

34.6 

85D00334 

7.16 

15.9 

46.4 

57 

19.6 

33 . 9 

85D00338 

7.72 

15.0 

44.4 

57 

19.6 

33.3 

85D00340 

7.95 

15.8 

46.4 

58 

20.0 

33.5 

85D00342 

7.24 

14 . 9 

43.0 

59 

20.6 

34  .  1 

•Insufficient  sample  collected. 
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Appendix  N  (cont) :  HEMATOLOGY  DATA/MALES  (cont) 


White  Blood  Cell  Differential 


Plate- 

WBC 

Neutro- 

Lympho- 

Eosino- 

Mono- 

Dose 

Animal  ID  lets 

Count 

phils 

% 

cvtes 

phils 

% 

cvtes 

xlO^/jll 

xl03/|ll 

% 

% 

0 

85D00308 

1234 

6.1 

7 

91 

0 

2 

mg/kg/day 

85D00309 

1290 

7.6 

7 

88 

2 

3 

85D00313 

1320 

6.5 

8 

89 

1 

2 

85D0031 6 

1782 

4.3 

17 

80 

1 

2 

85D00322 

1044 

6.1 

9 

87 

2 

2 

85D00327 

1044 

9.5 

9 

89 

0 

2 

85D00332 

1110 

6.8 

7 

91 

0 

2 

85D00333 

1442 

8.6 

5 

94 

1 

0 

85D00337 

1434 

6.7 

4 

96 

0 

0 

85D00341 

1066 

5.0 

9 

87 

1 

2 

100  mg/ kg 

85D00300 

1328 

7.9 

10 

86 

2 

2 

85D00301 

1048 

6.8 

9 

88 

1 

2 

85D00306 

1260 

5.5 

14 

83 

1 

2 

85D00312 

1334 

4  .  4 

25 

71 

1 

3 

85D00324 

1320 

9.4 

6 

89 

2 

3 

85D00 j25 

1292 

5.3 

14 

84 

2 

0 

85D00326 

1290 

7 . 4 

17 

81 

0 

2 

85D00329 

1240 

6.5 

6 

94 

0 

0 

85D00331 

1188 

7.3 

7 

92 

1 

0 

85D00336 

1156 

6.0 

13 

84 

1 

2 

316 

85D00302 

1398 

6.2 

10 

86 

1 

3 

mg/kg/day 

85D00304 

990 

7.6 

9 

89 

0 

2 

85D00310 

1684 

4.1 

10 

88 

0 

2 

85D00314 

1280 

5.4 

16 

81 

2 

1 

85D00319 

1298 

7.0 

6 

89 

2 

3 

85D00323 

1252 

7.2 

12 

85 

1 

2 

85D00328 

1308 

6.9 

14 

83 

1 

2 

85D00335* 

85D00342 

1186 

7.7 

6 

93 

0 

1 

85D00344 

1278 

8.0 

13 

87 

0 

0 

1000 

85D00305 

1088 

5.8 

10 

87 

0 

3 

mg/kg/day 

85DQ0307 

1482 

8  .  8 

11 

86 

2 

1 

85D00311 

1354 

5.6 

21 

76 

1 

2 

85D00318 

1396 

8.9 

7 

89 

2 

2 

85D00320 

1172 

7.4 

12 

84 

2 

2 

85D00330 

1188 

8.7 

4 

95 

0 

1 

85D00334 

1456 

7.2 

15 

84 

0 

1 

85D00338 

1152 

6.5 

6 

86 

2 

2 

85D00340 

1344 

8.3 

15 

83 

1 

1 

85D00342 

1236 

5.4 

14 

84 

2 

0 

Insufficient  sample  collected. 
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Appendix  O:  PATHOLOGY  REPORT 


Pathology  Report 

Fourteen-Day  Subchronic  Toxicity  Study  of 
Nltrotuanldlno  in  Male  and  Female  Albino  Sprague-Oawlcy  Rats 


1.  Introduction 


Study  34040 


The  objective  of  this  study  was  to  determine  the  subchronic  effects  of 
nitroguanldine  given  orally  for  11  days  In  mala  and  fenale  Sprague-Dawley  rats. 
The  rata  were  divided  randomly  Into  three  dose  groups  and  a  control  group.  The 
dosage  levels  were  as  follows: 

Croup  l  -  0  mg/kg/day 

2  •  100  mg/kg/day 

]  -  31b  mg/kg/day 

4  -  1000  mg/kg/day 

Following  anesthesia  with  sodium  pentobarbital,  administered  by 
Intraperl  tones  1  Injection,  blood  was  collected  from  the  right  ventricle  of  each 
rat  and  submitted  for  hematologic  examination  (red  blood  cell  count  (RBC), 
hemoglobin,  concentration  (Hb),  hematocrit  (HCT),  mean  corpuscular  hemoglobin 
(HCH),  mean  corpuscular  hemoglobin  concentration  (NCHC),  white  blood  cell  count 
(UBC),  UK  differential  and  blood  norphologyl.  Additional  blood  was  submitted  to 
Analytical  Chemistry  Services  Croup,  Division  of  Research  Support,  for  chemical 
analysis.  All  rats  were  killed  by  exsangulnatlon  and  complete  gross  necropsy 
examinations  were  performed.  Tissue  specimens  from  all  major  organs  and  systems 
were  fixed  In  10Z  neutral  buffered  formalin  for  subsequent  microscopic 
examination.  Tissues  were  embedded  In  paraffin,  sectioned  at  approximately  6 
microns  thickness  and  atained  with  hematoxylin  and  eosln.  All  tlssuea  Itemized 
In  S0P-0P-PSC-13  were  examined  microscopically  In  controls  and  the  1000  mg/kg 
dosage  level.  In  the  100  mg/kg  and  lib  mg/kg  dosage  levels  only  gross 
examination  was  done. 

2 .  Results.  Interpretation,  and  Discussion 

The  gross  and  microscopic  findings  are  Itemized  In  Incidence  Tables  l  and  2. 
Appendix  l  llststhe  abnormal  microscopic  findings  by  Individual  animal. 

a.  Table  1  tabulate*  the  gross  lesions  observed  in  all  of  the  rata  utilized 
In  the  study. 

b.  Table  2  tabulates  the  tissue  Inventory  and  the  abnormal  microscopic 
findings  In  the  tissues  of  each  rat  In  the  control  and  high  dose  groups. 

c.  Clinical  pathology: 

The  results  of  complete  blood  counts  and  serum  chemistry  were  submitted 
to  the  Investigator  for  evaluation. 
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Appendix  0  (cont)  :  PATHOLOGY  REPORT 


Study  84040 


d.  Gross  necropsy: 


There  were  no  deeths  In  eny  of  the  dosege  groups  that  were  attributable 
to  the  toxic  effects  of  the  test  article. 


e.  Microscopic  findings  and  conclusions: 


(l)  There  were  no  microscopic  lesions  which  were  caused  by  the  test 


(2)  Lymphoid  infiltration  In  the  peribronchiolar  and  peribronchial  areas 
of  the  lung  and  In  the  periportal  tract  of  the  liver  Is  a  common  microscopic 
observation  In  both  control  and  test  article  groups.  These  lesions  are 
considered  as  part  of  the  normal  background  in  rats. 


(1)  Animal  #37424,  female  control  -  Sections  of  liver  contained  a  single 
area  of  clear  cells.  The  hepatic  cells  in  these  areas  contain  excessive  lipid 
and  have  reduced  oxidative  enzymatic  activity.  It  has  been  suggested  that  these 
foci  are  preneoplastic  (Toxicologic  Pathology,  1982;  Symposium:  Preneoplastlc 
Changea  In  the  Rat  Liver). 


fcQrlL- 

ROBERT  R.  DAWlCREN ,  DVM 
LTC,  VC 

I.M.A.,  Pathology  Services  Group 
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Appendix  0  (cont) :  PATHOLOGY  REPORT 
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S-'rmi  1  e  Controls  (Cnnt'd) 


95DOO 

0*0x11 
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Skin 
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G I  and 


3  3  3  3 

4  S  5  5 

5  5  7  9 

N  N  ‘I  tl 

II  N  N  N 

n  :i  M  ii 

N  N  II  M 

N  N  N  11 

11  H  V  N 

N  N  11  N 

N  N  11  N 

N  N  M  N 

N  N  M  M 

N  11  M  11 

11  N  11  II 

tl  tl  1!  11 

II  11  N  II 

11  N  *1  11 

11  fl  N  II 

II  N  II  N 

M  11  11  II 

n  :i  ii  » 


3  3  3  3  3 

5  6  6  6  7 

2  5  7  9  0 

II  N  MW  II  “I 

11  M  1!W  N  II 

11  11  11.1  11  II 

N  11  1M  '1  II 

N  N  M  V  11 

M  M  11  M  II 

UN  11  MM 
N  M  11  N  11 

MUM  N  N 
N  N  N  M  M 

N  H  N  M  N 

‘1  II  11  M  N 

11  N  M  N  11 

M  M  M  M  N’ 

11  N  N  A  11 

II  N  N  M  N 

M  11  M  N  11 

tl  II  II  N  '! 

M  N  II  M 


II  =  'loir'll;  \M  =  'lot  present  in  *.>*t  tissue;  (1)  =  One  eye  avail. d 
A  =  Abnormal 
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Female  Dose  Group  1300  ng/'tg 
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D'jo'l''nun 

Jejunum 

1 1  ein 


M  11 

N  S 

[1  S 

S  11 

'IP  M 

N  N 

U  N 

11  S 

N  N 

N  N 

S  N 

N  N 

S  N 

s  :i 

Mode  II  A 
S  !1 

N  N 

N  M 

u  :i 

M  N 

;i  ii 

:i  :i 

;i  :i 


:i  :i  s  s 

m  'i  u  :i 

11  'I  M  M 

m  m  :i  ii 

ii  ;i  m  s 

s  N  ;i  S’ 

11  SUN 
suss 
suss 

HSUS 
SUNS 
NAS  A 
u  :s  s  s 

S  S  S  M 

S  M  N  S 

HAMS 
A  A  U  A 

M  u  -i  u 

•i  u  u  ;i 

s  u  u  •: 

•i  ‘i  :i 

j  u  •;  -i 

u  u  •;  u 


S  SUM 

u  u  u  s 

M  U  S  S 

u  u  u  u 

•ip  u  u  u 

s  u  u  :i 

*1  S  M  N 

A  SMS 

U  M  M  S 

S  S  S  N 

M  U  U  S 

A  U  A  A 

S  U  s  s 

N  MSN 

N  S  M  M 

U  U  U  U 

II  'I  s  u 

’!  'I  \N  M 

u  \  :i  u 

■i  •;  s  •: 

i  •;  -i  i 

•i  u 

;  u  -i  :i 


H 


Morgan  et  al — 66 


Appendix  O  (cont) :  PATHOLOGY  REPORT 


PsnMe  Dose  Group  lfW  ro/Vg  (Cbnt'<M 


Qepfjy* 


v  3  . 

3 

1 

3 

3 

3 

3 

3 

3 

y 

4 

4 

•> 

■5 

6 

6 

7 

7 

7 

7 

C 

7 

2 

Q 

n 

6 

1 

1 

7 

R 

Pancreas 

v 

M 

\ 

N 

M 

w 

H 

*T 

*: 

M 

Cecin 

M 

'J 

S’ 

*7 

M 

?1 

IT 

•\ 

*i 

M 

Colon 

jj 

•\ 

V 

M 

M 

M 

*1 

M 

M 

M 

Pectua 

!J 

\T 

V 

V 

V 

M 

M 

v 

*M 

Stomach 

M 

y 

!! 

n 

M 

s 

im 

M 

M 

M 

Skeletal  Miscle 

y 

M 

M 

♦T 

N 

N 

n 

M 

M 

‘1 

Sciatic  "or'e 

•* 

ri 

M 

M 

*f 

►I 

M 

M 

M 

•» 

Torqu<? 

ri 

M 

N 

M 

H 

N 

fi 

>1 

** 

M 

Skin 

r? 

M 

M 

M 

1 

M 

N 

y. 

M 

M 

Msrvry  Clanr* 

M 

M 

V 

y 

M 

M 

►1 

\i 

fl 

«M 

f’nsal 

M 

M 

N 

»i 

V 

y 

N 

y 

►I 

M 

Sterram 

V 

M 

M 

M 

M 

►? 

M 

M 

Fenur 

•: 

M 

S’ 

N 

M 

•j 

M 

M 

Vertebrae 

H 

*1 

M 

M 

V 

V 

N 

M 

}l 

M 

Spinal  Cor^ 

w 

•« 

N 

11 

M 

N 

t’ 

il 

M 

N 

»v*rcnals 

V 

M 

V 

y 

K 

*1 

►i 

M 

ni  tuitary 

V 

v 

N 

Ml 

y 

M 

M 

M 

»J 

M 

rV"(s) 

M 

KT 

M 

M 

N 

N 

M 

M 

MifMIe  Fir 

M 

I 

M 

M 

M 

M 

»» 

M 

H 

*1 

*Vml*tory  r*«K--F'«»ois 
G’.^nr) 

•I 

M 

f! 

M 

V 

M 

»• 

•1 

V  =  •Ton*’ il :  *Tp  -  *V*t 
(1J  -  On**  *"t  •  .  ’ 

rn-onenf 
lln;  ^  ~ 

on 

M-,, 

-.1  He: 

"7  - 

•■•of- 

nriT'-nt  in 

•:  i«; 

sip; 

»,  .*  r  <*,  *  »*  I* 


»«if if.ii.ii.i 


rvw.  IWWAA  ruin*  HX'TLA  rur.^ji  lunmu 


Morgan  et  al — 67 


Appendix  O  (cont)  :  PATHOLOGY  REPORT 


85D33 

Cerebrum 

Cerebel  lim 

Trachea 

Thyroid 

Parathyroid 

Esophagus 

Salivary  Gland 

Harderian  Glanrl 

Exorbital  Glanrl 

Heart 

Aorta 

Lurvj 

Thynus 

Spleen 

Mesenteric  Lymph  Mode 

Liver 

Kidney 

Urinary  9 ladder 
Accessory  Sex  Glands 
Epididymis 


TABLE  2 
Hale  Control 

3  3  3  3  3 

3  0  112 

8  9  3  6  2 

M  M  M  M  M 

H  N  M  M  N 

N  M  M  M  M 

M  tl  N  N'  M 

N  N  N  tl  tl 

N  tl  N  tl  N 

tl  N  N  MW  M 

A  A  H  N  A 

M  A  tl  N  A 

N  N  N  N  N 

N  tl  M  M  N 

A  A  A  A  A 

M  M  11  tl  M 

:i  N  H  N  N 

11  N  tl  N  A 

:j  n  n  n  n 

MANN  M 

:i  :i  n  m  m 

m  h  ::  m  n 

fl  M  M  '1  N 


3  3  3  3  3 

2  3  3  3  4 

7  2  3  7  1 

M  M  N  M  M 

N  M  M  M  !I 

M  11  M  A  N 

M  M  M  Tl  N 

11  N  MM  11 
N  N  M  M  N 

II  11  M  M  11 

N  N  M  N  N 

N  M  M  N  M 

A  M  M  N  M 

N  N  M  M  11 

A  A  M  A  A 

M  N  M  N  M 

tl  M  tl  N  N 

tl  N  M  M  tl 

t!  tl  M  N  N 

II  M  M  tl  tl 

tl  M  M  tl  M 

M  M  M  tl  11 

Ml  -I  '!  M  M 


I1." 


Morgan  et  al — 68 


Appendix  O  (cont) :  PATHOLOGY  REPORT 


Table  2:  Male  Controls  (Cnnt'd) 
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TABLE  2 
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Table  2:  Nlales  1330  ng/kg  (Cont‘d) 
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Table  2:  Males  1000  rrj/kq  ( Cont' 0) 
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APPENDIX  1 

Microscopic  Findings 


Group  1  -  Control  -  M-iies 


Q5D00308 

Harderian  Gland  -  Lymphoid  infiltration,  mild,  focal. 

Lung  -  Peribronchiolar  and  peribronchial  typhoid 

hyperplasia,  niM,  multifocal. 

05D00300 


Harderian  Gland  - 
Exorbital  Gland  - 
Lung 


Lymphoid  infiltration  -  mild,  multifocal. 
Lymphoid  infiltration  -  nild,  multifocal. 
Peribronchiolar  and  peribronchial  lynpitoid 
hyperplasia,  nild,  multifocal. 


85030313 


Lung 


Peribronchial  lymphoid  hyperplasia,  mild, 
multifocal  . 


P5DG3316 


Ding 


Peribronchial  lymphoid  hyperplasia,  nild, 
multifocal . 
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Harderian  Gland  - 
Exorbital  Gland  - 
Lung 

Mesenteric 
Lymph  Node 


Lymphoid  infiltration,  mild,  multifocal. 
Lymphoid  infiltration,  mild,  multifocal. 
Peribronchial  lynphnid  hyperplasia,  mild 
multifocal . 

Lymphoid  hyperplasia,  moderate,  diffuse. 
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Ding 

Heart 


Peribronchial  lymphoid  hypirplasia,  mild, 
mul  t  i  focal  . 

Lymphoid  inf  i  It  rat  ion,  my  tear  Inn,  mil  '.'.Ml. 
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Appendix  1,  Study  *5*040  (Cont'd) 


35000332 

Lung  -  reribronchial  ir>1  peribronchiolar  lymphoid 

hyperplasia,  mild,  nultifrxr.il. 
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Lung  -  Peribronchial  lyrphoH  hyperplasia,  mild, 

nultifocal . 
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Lung  -  Peribroc.chi.il  lynphoid  hyperplasia,  mild, 

nultifocal . 
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Lynphoid  infiltration,  interstitial,  mild,  focal. 
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Peribronchial  lymphoid  hyperplasia,  mild, 
nultifocal . 
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Periportal  lynphoid  infiltration,  mild,  multifocal. 
Hydronephrosis,  severe,  diffuse,  inilater.il. 
Interstitial  nephritis,  chronic,  nodente,  focal, 
•unilateral . 
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Kidney  -  Lymphoid  infiltration,  moderate,  focal, 

interstitivn,  milatcr.il. 

Harder ian  Gland  -  Lymphoid  infiltration,  i.iild,  nultifocal. 
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Heart 

Kidney 

T^st-'S 
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,  Study  '84040  (Cont'd) 


Crpup  1  -  Control  rnmalos 
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-  Peribronchiolar  lymphoid  hyperplasia,  mild, 

■nu  1 1  i  foca  1 . 

-  Periportal  lymphoid  infiltration,  mid,  multifocal. 

85D00355 

-  Peribronchiolar  lymphoid  hyperplasia,  -ruld, 
multifocal . 

-  Penal  pelvis,  lymphoid  inf il tranon,  mill,  diffuse, 
unilateral . 


85D00357 

-  Peribronchiolar  and  bronchial  lymphoid  hyperplasia, 
mild,  multifocal. 

85D30358 

-  Peribronchial  lympihoid  hyperplasia,  mild, 
multifocal . 

Q5DO03G2 

-  Peribronchial  lymphoid  hyperplasia,  mild, 
mul  tifocal . 


85DQ03G5  (37426) 

Peribronchial  lymplaoil  hyperplasia,  mild, 
multifocal . 

Clear  cell  focus  (nodule). 

0SDOO3G7 

Peribronchial  lynphai  1  hyperplasia,  mill, 
mul  t  i  focal . 
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Appendix  1,  Study  *04343  (Ccnt'd) 
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-  i'001  .rjrt  ii-.il  hy]»'rplnsi  I,  mil  1,  unilateral. 

811X3370 
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Colon  -  Lymphoid  infiltration,  mild,  multifocal, 

su  mucosal  . 
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Kidney  -  Tubular  mineralization,  deep  medulla,  mild,  focal. 

Pancreas  -  Periartb.erit is,  mild,  focal. 
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Lunp  -  Peribronchiolar  and  bronchial  lymphoid  hypcrpl asia, 

mild,  nulti  focal. 

Kidney  -  Tubular  miner  il  izit  ion,  deep  medulla,  mild, 

mult  i  focal . 
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Appendix  1,  Study  “84043  (Cont'd) 
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Harderian  Cland  -  Lymphoid  infiltration,  mild,  focal. 

Luryj  -  Peribronchial  lymphoid  hyperplasia,  mid, 

multifocal . 


Uterus 
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-  Dilation  of  lirsen,  moderate,  differ,'’. 

-  Submucosal  hranorrhape,  mild,  multfocal. 
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-  Peribronchial  lymphoid  hyperplasia,  mid, 
mul ti focal . 
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-  Peribronchiolar  and  peribronchial  lymphoid 
hyperplasia,  mild,  multifocal. 
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